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I NACTI VE SI TE PONDS

. DEWATERI NG THE PERCHED ZONES AND CONTAM NATED ALLWVI UM AND TREATI NG THE WATER ON-SI TE
( APPROXI MATELY 1 M LLI ON GALLONS).

. EXCAVATI NG WASTE AND CONTAM NATED SO L | N AND AROUND THE PONDS FOR TREATMENT APPROXI MATELY
2,100 CUBI C YARDS OF WASTE WLL BE TREATED AND Di SPOSED OF OFF- S| TE | N ACCORDANCE W TH THE LAND
DI SPOSAL RESTRI CTI ONS ( LDRS) .

. TREATI NG CONTAM NATED SO L ( APPROXI MATELY 24, 400 CUBI C YARDS) ON- S| TE USI NG THERVAL EXTRACTI ON
FOR ORGANI C CHEM CALS AND SOLI DI FI CATI OV STABI LI ZATI ON FOR | NORGANI C CHEM CALS. SO L WHICH IS
CONTAM NATED W TH RCRA LI STED HAZARDOUS WASTES W LL BE TREATED TO MEET EI THER THE LDR TREATMENT
STANDARDS OR THE SO L AND DEBRI S TREATABI LI TY VAR ANCE STANDARDS.

. BACKFI LLI NG TREATED SO L | NTO THE AREA OF CONTAM NATI ON AND COVERI NG W TH A MULTI - LAYERED CAP.
CHEM CAL STORACE TANK AREA

. USI NG SO L VAPCR EXTRACTI ON I N-SI TU ARCUND THE CHEM CAL STORACE TANKS TO REMOVE AND CAPTURE
HALOGENATED CRGANI C CHEM CALS.

GROUND WATER

. I NSTALLI NG ADDI TI ONAL EXTRACTI ON SYSTEMS ON-SI TE | N DRY GULCH, FILTER GULCH, THE CHEM CAL M LL
SUWPS, HYDROSTATI C TEST TANK AREA, AND POSSI BLY | N THE EAST BRANCH OF BRUSH CREEK (NORTH OF THE
| NACTI VE SI TE).

. TREATI NG THE RECOVERED GROUND WATER FOR VOLATI LE ORGANI C COVPOUNDS ( VOCS) AND | NORGANI C
CONTAM NANTS | NCLUDI NG HEAVY METALS. ADDI TI ONALLY, A PROCESS FOR TREATI NG
N- NI TROSODI METHYLAM NE (NDMVA) W LL BE | NSTALLED.

. TREATI NG THE WATER TO MEET PARAVETERS ESTABLI SHED | N THE COLORADO POLLUTANT DI SCHARGE

ELI M NATI ON SYSTEM ( COPDES) PERM T FOR THE MVAG FACI LI TY. CLEAN UP TARGETS FOR THE GROUND
WATER ARE BASED ON FEDERAL AND STATE DRI NKI NG WATER STANDARDS.

| MPLEMENTATI ON OF TH' S REMEDY | S EXPECTED TO TAKE 4 TO 5 YEARS FOR THE | NACTI VE SI TE PONDS. APPROXI MATELY 45
YEARS MAY BE NEEDED TO REMOVE CONTAM NANTS | N THE GROUND WATER | N ORDER TO MEET THE REMEDI ATl ON GOALS.

STATUTORY DETERM NATI ONS

THE SELECTED REMEDY | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT, COWPLI ES W TH FEDERAL AND STATE

REQUI REMENTS LEGALLY APPLI CABLE OR RELEVANT AND APPROPRI ATE TO THE REMEDI AL ACTI ON, AND | S COST- EFFECTI VE.
THE REMEDY USES PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOGE ES TO THE NAXI MUM EXTENT PRACTI CABLE
AND SATI SFI ES THE STATUTORY PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENTS THAT REDUCE TOXICI TY, MIBILITY OR
VOLUMVE AS A PRINCI PAL ELEMENT. BECAUSE THI S REMEDY W LL RESULT | N HAZARDOUS SUBSTANCES REMAI NI NG ON-SI TE
ABOVE LEVELS THAT ALLOW FOR UNLI M TED USE AND UNRESTRI CTED EXPOSURE A REVI EWW LL BE CONDUCTED NO LESS OFTEN
THAN EVERY FI VE YEARS AFTER REMEDI ATION IS | NI TI ATED TO ENSURE THE REMEDY CONTI NUES TO PROVI DE PROTECTI ON OF
HUMAN HEALTH AND THE ENVI RONVENT.

JAMES J. SCHERER DATE: SEPT. 24, 1990
REG ONAL ADM NI STRATOR
EPA REG ON VI | |
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SI TE NAME, LOCATI ON, AND DESCRI PTI ON

TH S RECORD OF DECI SI ON (ROD), DESCRI BES THE REMEDI AL CLEANUP OF THE MARTI N MARI ETTA ASTRONAUTI CS GROUP
(MAG SITE

THE SITE | S LOCATED | N JEFFERSON COUNTY NEAR THE MOUTH OF WATERTON CANYON APPROXI MATELY 25 M LES SOUTHWEST OF
DENVER (SEE FI GURE 1-1). THE SITE OCCUPI ES APPROXI MATELY 5, 200 ACRES, AND COWPLETELY SURROUNDS 464 ACRES OF
US Al R FORCE PROPERTY (PJKS). THE SITE IS THE LOCATI ON OF MVAG H GH TECHNOLOGY ENA NEERI NG, DESI GN,
DEVELCPMENT, AND MANUFACTURI NG CPERATI ONS PRI MARI LY FOR THE SPACE | NDUSTRY. MVAG HAS PRCDUCED THE TI TAN 34D7
SPACE LAUNCH VEHI CLE, THE MX EMPLACER, AND VARl QUS SPACE SHUTTLE SUBSYSTEMS AT THE SI TE.

PHYSI OGRAPHY AND MAJOR SI TE FEATURES

THE WEST SIDE OF THE SITE I S LOCATED I N THE FOOTH LLS OF THE ROCKY MOUNTAINS W TH ELEVATI ONS RANG NG FROM
5,800 TO 8,000 FEET ABOVE MEAN SEA LEVEL. THE EAST SIDE OF THE SITE | S DI VI DED BY THE DAKOTA HOGBACK | NTO A
CENTRAL VALLEY BETWEEN THE HOGBACK AND THE FOOTH LLS AND THE PLAINS EAST OF THE HOGBACK. THE ELEVATI ON OF
THE EASTERN AREA RANGES FROM 5, 500 TO 6, 000 FEET ABOVE MEAN SEA LEVEL. THE SI TE HAS BEEN SUBDI VI DED | NTO
FOUR MAJOR STUDY AREA. THE FI RST AREA CONTAI NS PLAI NS STRETCHI NG FROM THE EASTERN BOUNDARY OF THE SITE TO
THE DAKOTA HOGBACK. THE SECOND AND TH RD AREA LI E BETWEEN THE DAKOTA HOGBACK AND THE FOOTHI LLS. THE NORTH
CENTRAL VALLEY AREA IS NORTH OF THE LARI AT GULCH BRUSH CREEK DI VI DE, WH LE THE SQUTH CENTRAL VALLEY AREA | S
SQUTH OF THE DI VIDE. THE PRECAMVBRI AN BEDROCK AREA SPREADS FROM THE WESTERN EDGE OF THE CENTRAL VALLEY TO THE
WESTERN BOUNDARY OF THE SI TE.

A MMORITY OF THE DEVELOPMENT ON THE SITE IS CONFI NED TO THE SOQUTH CENTRAL VALLEY. THE SITE | S FURTHER
SUBDI VI DED | NTO NI NE SEPARATE AREA (FI GURE 1-2). THESE AREAS | NCLUDE:

KASSLER AREA

FI LTER GULCH AREA

LOWER BRUSH CREEK AREA

MB AREA

SPACE SUPPORT BUI LDI NG (SSB) AREA

GENERAL PURPCSE LABORATORY (GPL) AREA
CHEM CAL TECHNOLOGY LABORATORY (CTL) AREA
I NACTI VE SI TE AREA

R FLE RANGE LANDFI LL AREA

MOST OF THE BUI LDI NGS CONSTRUCTED AT THE MVAG S| TE ARE LOCATED | N THE MB AREA AND SSB AREA. OTHER | SOLATED
LABORATORY FAC! LI TI ES ARE LOCATED THROUGHOUT THE SOUTH CENTRAL VALLEY. WASTES HAVE BEEN MANAGED | N A FEW
AREAS AT THE SI TE | NCLUDI NG THE | NDUSTRI AL WASTEWATER TREATMENT PLANT (1 WIP) LOCATED IN THE MB AREA, FIVE
DI SPOSAL PONDS LOCATED | N THE | NACTI VE SI TE AREA, AND THE RI FLE RANGE LANDFI LL LOCATED IN THE Rl FLE RANGE
LANDFI LL AREA AND THE EVAPCRATI ON POND | N THE MB AREA WH CH |'S A RESOURCE CONSERVATI ON AND RECOVERY ACT
(RCRA) UNIT.

THERE ARE FI VE MAJOR DRAI NAGES OF CONCERN AT THE SITE. LARI AT GULCH DRAINS THE NORTH CENTRAL VALLEY AREA.
THE EAST AND WEST BRANCHES OF BRUSH CREEK DRAIN THE NORTH AND EAST SI DES OF THE SOUTH CENTRAL VALLEY AREA,
VWH LE FILTER GULCH DRAINS THE SQUTHWEST CORNER  DRY GULCH DRAINS A SMALL AREA BETWEEN THE EAST AND WEST
BRANCHES CF BRUSH CREEK

GRCUND WATER RECOVERY SYSTEMS HAVE BEEN CONSTRUCTED ON THE LONER REACHES OF BOTH THE WEST BRANCH COF BRUSH
CREEK AND FI LTER GULCH. THE RECOVERY SYSTEMB ARE DESI GNED TO CAPTURE CONTAM NATED GROUND WATER MOVI NG
THROUGH THE STREAM BED ALLUVI UM THE CONTAM NATED GROUND WATER | S PI PED TO A TREATMENT SYSTEM AND EVENTUALLY
DI SCHARGED TO BRUSH CREEK BELOW THE RECOVERY SYSTEM

SURROUNDI NG LAND USE

THE MOST | MPORTANT SURRCOUNDI NG LAND USE | S THE DENVER WATER DEPARTMENT (DWD) KASSLER WATER TREATMENT PLANT
(KASSLER) WH CH BORDERS THE SOUTH SI DE OF THE MVAG SI TE.  CURRENTLY, KASSLER | S NOT OPERATING  FORVERLY,
KASSLER PLANT CCOLLECTED SURFACE WATER FROM THE SOUTH PLATTE R VER AND GROUND WATER FROM THE SOUTH PLATTE
ALLUVMI UM THE SURFACE WATER WAS OBTAI NED FROM AN | NTAKE STRUCTURE LOCATED APPROXI MATELY TWD M LES UPSTREAM
OF THE MWWAG FACILITY. THE SURFACE WATER WAS PI PED TO THE PLATTE CANYON RESERVAO R FOR THE SETTLI NG CF

PARTI CULATES PRI OR TO FI LTRATI ON I N THE CONCRETE- LI NE FI LTER BEDS LOCATED ADJACENT TO THE RI VER  FOLLOWN NG
FI LTRATI ON, THE WATER WAS CHLORI NATED AND THEN TRANSFERRED TO A UNDERGROUND STORAGE TANK.  SURFACE WATER WAS
OCCASI ONALLY DI VERTED TO THE PLATTE CANYON RESERVAO R VI A THE H GHLI NE CANAL LAST CHANCE DI TCH.



GROUND WATER WAS COLLECTED USI NG A SERI ES OF | NFI LTRATI ON GALLERI ES CONSTRUCTED | N THE SATURATED ALLUVI UM
ALONG THE SOQUTH PLATTE RI VER GROUND WATER WAS W THDRAWN FROM THE | NFI LTRATI ON GALLERI ES ALTER COLLECTI NG AT
THE 5-SI DED WELL. THE WATER WAS CHLORI NATED AND THEN BLENDED W TH SURFACE WATER I N THE UNDERGROUND STORAGE
TANK.  THE 5-SI DED WELL WAS SHUT DOWN | N DECEMBER 1984 FCOLLOW NG THE DETECTI ON OF LOWLEVELS OF TCE IN THE
SQUTH PLATTE ALLUVI UM  LAST CHANCE DI TCH MAY ALSO HAVE BEEN | MPACTED BY CONTAM NATED WATER COM NG FROM SEEPS
IN THE FILTER GULCH AREA. | N DECEMBER 1985, ALL WATER TREATMENT OPERATI ONS WERE DI SCONTI NUED AT THE KASSLER
PLANT. THE PLANT IS MAI NTAINED SO THAT | T MAY BE BROUGHT BACK ON-LINE | N THE FUTURE.

THE CHATFI ELD RESERVA R STATE RECREATI ON AREA | S LOCATED NORTHEAST OF THE MVAG SITE. CHATFI ELD RESERVAOR 1S
EXTENSI VELY USED FOR BOATI NG H KING AND MAY OTHER RECREATI ONAL ACTIVITIES. THE AREA QUTSI DE THE

RECREATI ONAL AREA | S ZONED A-1 AND A-2, MEANI NG THAT DEVELOPMENT PLOTS MUST BE AT LEAST 10 ACRES. THERE ARE
SCATTERED RESI DENCES THROUGHOUT THI' S AREA.

TWD M LES NORTH NORTHEAST OF THE SI TE | S THE PLANNED DEVELCPMENT, CHATFI ELD GREEN ACTIVITY CENTER I T WLL
COVER 346 ACRES AND CONTAI N OFFI CE, RESEARCH, AND | NDUSTRI AL FACI LI TIES AS WELL AS 600 DWELLING UNITS. TWO
M LES NORTHWEST OF THE SITE | S THE RED MESA QUARRY. THE AREA HAS BEEN ZONED FOR | NDUSTRI AL USE ONLY. TO THE
WEST, THE LAND | S ZONED A-1 RESTRI CTI NG DEVELOPVENT PLOTS TO GREATER THAN 35 ACRES. ONLY SCATTERED

RESI DENCES EXI ST IN TH S AREA

AN | NVENTORY OF GROUND WATER WELLS IN THE AREA SURROUNDI NG THE SI TE SHONS THAT THERE ARE CURRENTLY NO WELLS
WTH A DOMVESTI G- USE PERM T. PREVI QUSLY, FIVE DOMVESTI G- USE WELLS WERE PERM TTED I N THE | MVEDI ATE VI CI NI TY.
FOUR WELLS PERM TTED TO THE DWD I N 1954 AND 1956 WERE ABANDONED I N 1971. A FIFTH WELL PERM TTED I N 1956 NO
LONGER EXI STS.

WATER I N THE SOUTH PLATTE RI VER I S USED AS A SOURCE FOR DRI NKI NG WATER BY THE G TY OF ENGLEWDCD. THE WATER
INTAKE IS 3 M LES SQUTH OF CHATFI ELD RESERVA R

METECRCOLOGY

THE WEATHER SITE IS TYPI CAL FCR THE EAST FLANK OF THE FRONT RANGE OF THE COLORADO ROCKY MOUNTAINS. IT IS
TEMPERATE W TH AVERACGE H GH TEMPERATURES COF 70 DEGREES FAHRENHEI T I N JULY AND 29 DEGREES FAHRENHEI T I N
JANUARY. |IT IS SEM-ARID WTH AN AVERAGE OF 17.75 I NCHES OF RAI NFALL PER YEAR ATMOSPHERI C PRESSURE | S
APPROXI MATELY 83 PERCENT COF THAT AT SEA LEVEL BECAUSE CF THE ELEVATION. HUM DI TY AVERAGES 50 PERCENT AND THE
MEAN AVERACGE EVAPORATI ON |'S BETWEEN 50 | NCHES AND 60 | NCHES PER YEAR  El GATY PERCENT OF THE PRECI Pl TATI ON
FALLS BETWEEN APRIL 1 AND SEPTEMBER 30. SNOWI S PCSSI BLE YEAR ROUND, BUT THE HEAVI EST SNOW FALLS ARE I N
MARCH. PREVAI LI NG WNDS ARE FROM THE SQUTH AND SQUTHWEST AT 9 M LES PER HOUR, WTH THE STRONGEST WNDS | N
MARCH AND APRI L.

GEALOGY

THE OLDEST ROCK TYPE OCCURRI NG AT THE MVAG SI TE | S PRECAMBRI AN AGE GRANI TE AND METAMORPHI C ROCKS. THESE
ROCKS MAKE UP THE MOUNTAI NOUS TERRAIN ON THE WEST SIDE OF THE SITE. THE PENNSYLVANI A AGE FQUNTAI N FCRVATI ON
NONCONFORVABLY OVERLI ES THE | GNEQUS AND METAMORPHI C ROCKS. THE FOUNTAIN FORVATION IS 2,200 FEET THI CK AND
QUTCROPS OR SUBCRCPS BELOW MOST OF THE | NACTI VE SI TE AREA, MB AREA, GPL AREA, AND FI LTER GULCH AREA. THE
FOUNTAI N FORVATI ON AND THE OVERLYI NG SEDI MENTS UNI TS HAVE BEEN TECHNI CALLY UPLI FTED AND NOW STRI KE TO THE
NORTHWEST AND DI P TO THE NORTHEAST.

THE FOUNTAI N FORMATI ON CONSI STS PRI MARI LY OF LATERALLY DI SCONTI NUQUS LAYERS OF POORLY SORTED CONGLOVERATI C
SANDSTONE, SANDSTONE, AND SANDY AND SI LTY CLAYSTONE.

THE PERM AN AGE LYONS SANDSTONE CONFORMABLY OVERLI ES THE FOUNTAI N FORMATI ON.  THE LYONS SANDSTONE | S
APPROXI MATELY 235 FEET THI CK AND CONSI STS PRI MARI LY OF FI NE- TO- COARSE- GRAI NED QUART SANDSTONE. IT IS
MODERATELY RESI STANT AND FORMB A SVALL HOGBACK THROUGH THE SOUTH CENTRAL VALLEY AREA

THE PERM AN TO TRI ASSI C AGE LYKI NS FORVATI ON CONFORVABLY OVERLI ES THE LYONS SANDSTONE. THE LYKI NS FORVATI ON
I NCLUDES THREE MEMBERS: BERGEN HARRI VAN SHALE, GLENNON LI MESTONE, AND STRAIN SHALE. THE BASAL 112 FEET TH CK
BERCGEN HARRI MAN SHALE CONSI STS PRI MARI LY OF REDDI SH- BROM SILTY SHALE. THE 15- FOOT TH CK GLENNON LI MESTONE
IS A PINK AND GRAY, TH NLY LAM NATED LI MESTONE W TH LOCALLY WELL DEVELCPED SECONDARY PORCSI TY. THE 250- FOOT
THI CK STRAI N SHALE CONSI STS PRI MARI LY OF YELLOW BROAN SHALE.

THE JURASSI C AGE RALSTON CREEK FORVATI ON DI SCONFORVABLY OVERLI ES THE LYKINS FORVATI ON.  THE RALSTON CREEK
FORVATI ON IS 50 FEET THI CK AND CONSI STS CF | NTERBEDDED, FI NE- GRAI NED SANDSTONE, LI MESTONE, AND SHALE. THE
RALSTON CREEK FORVATION |'S OVERLAI N BY THE JURASSI C AGE MORRI SON FORVATI ON.  THE MORRI SON FORMVATION |'S
APPROXI MATELY 360 FEET THI CK AND CONSI STS PRI MARI LY OF MULTI COLORED SHALE W TH THI N, | NTERBEDDED SANDSTONES
AND LI MESTONES. THE LYKINS, RALSTON CREEK, AND MORRI SON FORVMATI ONS ARE ALL NON- RESI STANT VALLEY FORM NG
FORVATI ONS.



THE CRETACEQUS AGE DAKOTA GRCOUP UNCONFORMABLY OVERLI ES THE MORRI SON FORNMATI ON: THE 320- FOOT THI CK DAKOTA
GROUP | NCLUDES THE SCQUTH PLATTE AND LYTLE FORVATI ONS. BOTH FORVATI ONS CONSI ST PRI MARI LY OF MASSI VE,
CROSSBEDDED SANDSTONE W TH CONGLOVERATI C ZONES | NTERBEDDED W TH LESSER AMOUNTS OF SHALE, SILTSTONE, AND
CLAYSTONE. THE DAKCTA GROUP | S VERY RESI STANT AND FCRVS THE PROM NENT HOGBACK WH CH SEPARATES THE CENTRAL
VALLEY AREA FROM THE AREA EAST OF THE DAKOTA HOGBACK.

THE DAKOTA GROUP | S OVERLAI N BY THE CRETACEQUS AGE GRANERCS SHALE, GREENBORN LI MESTONE, CARLI SLE SHALE,

NI OBRARA FCORVATI ON, AND Pl ERRE SHALE. THESE FORMATI ONS CONSI ST PRIMARILY OF SHALE WTH THI N LI MESTONE BEDS
AND CUMULATI VELY ARE MORE THAN 6300 FEET TH CK.  THEY ARE NON- RESI STANT AND FORM THE PLAI NS ENDI NG EAST OF
THE DAKOTA HOGBACK.

THE YOUNGEST GEOLOG C MATERIALS AT THE SI TE | NCLUDE UNCONSCLI DATED SO L AND ALLUWMIUM  THE SO LS ARE LOAMB
CONTAI NI NG DI FFERI NG AMOUNTS OF CLAY, SAND, AND GRAVEL. THEY TEND TO BE WELL DRAI NED AND HAVE MCDERATE TO
LOW PERVEABI LI TY. THE ALLWIUM IS TH CKEST | N THE STREAM DRAI NAGE AND | S ONLY A THI N VENEER OR | S COWPLETELY
ABSENT OVER THE TOPOGRAPH C H GH. | N THE CENTRAL VALLEY AREA, THE ALLUVI UM REACHES A MAXI MUM THI CKNESS CF 35
FEET AND CONSI STS PRI MARI LY OF SILTS OR CLAYEY SAND W TH LOCAL ACCUMULATI ONS OF CLAY, SILT, GRAVEL AND
BOULDERS. | N THE KASSLER AREA, THE ALLUVI UM MAY REACH A THI CKNESS OF 50 FEET AND | S DOM NATED BY GRAVEL AND
BOULDERS.

HYDROLOGY

THERE ARE TWD MAJOR COVPONENTS TO THE MVAG SI TE HYDROLOG C SYSTEM  ALLUVI AL GROUND WATER AND BEDROCK GROUND
WATER.  THE | NTERCONNECTI ON BETWEEN THE TWD SYSTEMS HAS NOT BEEN COVPLETELY DEFI NED. THE ALLUVI AL GROUND
WATER OCCURS | N NARROW BI DS OF ALLUVI UM ALONG THE MAJCOR STREAM DRAI NAGE OF FILTER GULCH, THE EAST AND WEST
BRANCHES OF BRUSH CREEK, DRY GULCH, AND THE SQUTH PLATTE RIVER  THE ALLUM UM | S GENERALLY THI N THROUGHOUT
THE MVAG SI TE BUT REACHES A THI CKNESS OF APPROXI MATELY 50 FEET ALONG THE SQUTH PLATTE R VER

THE ALLUVI AL AQUI FER | S RECHARGED BY RAI NFALL, SURFACE WATER, AND DI SCHARGE FROM THE BEDROCK AQUI FER.  THE
ALLUVI AL GROUND WATER TENDS TO FLOW DOANGRADI ENT, PARALLEL TO THE STREAM DRAI NAGE, EVENTUALLY DI SCHARG NG TO
THE SOUTH PLATTE R VER ALLUWMI UM  THE ALLUVI AL GROUND WATER MAY ALSO DI SCHARGE TO SEEPS, DI RECTLY TO SURFACE
WATER, OR TO THE UNDERLYI NG BEDROCK. THE HYDRAULI C CONDUCTI VI TY OF THE ALLUVI AL AQUI FER VARI ES FROM 0. 032
FEET PER DAY TO 212 FEET PER DAY THROUGHOUT THE MMAG SI TE.

GROUND WATER ALSO OCCURS | N THE BEDROCK FORMATI ONS UNDERLYI NG THE MVAG SI TE. BEDROCK GROUND WATER FLOWI S
BEST CHARACTERI ZED | N THE FOUNTAI N FORVATI ON UNDERLYI NG THE CENTRAL VALLEY AREA. WATER TABLE, SEM - CONFI NED,
AND CONFI NED CONDI TI ONS EXI ST I N DI FFERENT AREAS AND, AT DI FFERENT DEPTHS I N THE FOUNTAI N FCRVATI ON.

RECHARGE MAY BE FROM DI RECT | NFI LTRATI ON CF PRECI PI TATI ON OR FROM DI SCHARGE FROM THE ALLUVI AL AQUI FER

GROUND WATER FLOW PATHS ARE VAR ABLE DUE TO LI THOLOG C | NHOMOGENEI TI ES BUT, | N GENERAL, FLOW IS GREATEST
PARALLEL TO STRI KE AND DOMN DI P. OVERALL, THE GROUND WATER FLOW GRADI ENT I N THE FOUNTAI N FORVATION | S
SQUTHEAST TOMRD THE SQUTH PLATTE RIVER  ON AVERAGE, THE HYDRAULI C CONDUCTIVITY IS AN CRDER OF MAGNI TUDE
LESS THAN I N THE ALLUM AL AQUI FER

BEDROCK GROUND WATER FLOW IS NOT A WELL UNDERSTOOD A | N OTHER BEDROCK FCRVATI ONS; HOWNEVER, SOME

CHARACTERI ZATI ON HAS BEEN COVPLETED. CHARACTERI ZATI ON OF THE HYDROLOG C PRCPERTI ES OF THE PRECAMBRI AN ACGE

| GNEQUS AND METAMORPH C ROCKS | NDI CATE THAT GROUND WATER FLOW IS DOM NATED BY FRACTURE FLOW AND | S UNDER
ARTESI AN CONDI TIONS | N MOST AREAS. | N ADDI TI ON, THE DEVELOPMENT OF SECONDARY PORCSI TY HAS BEEN OBSERVED | N
THE GLENNON LI MESTONE AND MORRI SON FORVATI ON WH CH RESULTS | N GROUND WATER FLOW RATES SI M LAR TO THE RATES
OBSERVED I N THE ALLUMI AL AQUI FER.  FINALLY, THE TH CK, CRETACEQUS AGE, SHALE DOM NATED FORVATI ONS EAST OF THE
DAKOTA HOGBACK ARE BELI EVED TO FORM A HYDROLOG C CONFI NI NG LAYER PREVENTI NG GROUND WATER M GRATI ON TO THE

I MPORTANT AQUI FER FORVATI ONS | N THE DENVER BASI N

THE SURFACE FLOWI N THE MAJOR DRAI NAGE HAS BEEN MEASURED USI NG A FLUME AT REGULAR | NTERVALS ALONG ALL THE
CREEKS. THE BRANCHES OF BRUSH CREEK HAVE A COVBI NED FLOW RATE RAG NG FROM 0 GALLONS PER M NUTE (GPM TO 80
GPM I N THE UPPER REACHES. | N THE LONER REACHES, BRUSH CREEK' S FLOARATE GAI NS CONSI DERABLY DUE TO EFFLUENT
DI SCHARGE FROM THE MVAG WASTEWATER TREATMENT PLANT. AT I TS MOUTH IN THE KASSLER AREA, | T HAS A FLOW RATE OF
300 GPM TO 1,000 GPM  BOTH FI LTER GULCH AND LARI AT GULCH HAVE FLOW RATES RANG NG FROM 0 GPM TO 20 GPM  THE
SQUTH PLATTE RI VER HAS FLOW RATES RANG NG FROM 0.1 CUBI C FEET PER SECOND (CFS) TO 5,700 CFS. THE DWD IS
REQUI RED TO MAI NTAIN A FLOW RATE CF 30 CFS. THE | NFI LTRATI ON GALLERI ES AT KASSLER ALLOW SURFACE WATER TO BE
DI VERTED | NTO THE SQUTH PLATTE ALLUVI UM NEAR THE 5- SI DED WELL.

#SH
SI TE H STORY

MVAG PURCHASED THE SI TE I N THE M D-1950S AND SUBSEQUENTLY BU LT THE MANUFACTURI NG FACI LI TIES I N WHAT | S KNOVWN
AS THE M3 AREA. IN THE M D-1960S, THE SPACE PARK FACI LI TI ES WERE BUI LT I N THE SPACE SUPPCRT BU LDI NG ( SSB)
AREA. | SCLATED LABORATORI ES HAVE BEEN BU LT AT THE SI TE PERI ODI CALLY SI NCE THE 1960S.



WASTE GENERATI ON AND DI SPCSAL

THE MAI N WASTE TYPES GENERATED BY ON-SI TE ACTIVITIES ARE VARIQUS O LS, FLUORIDE, ALUM NUM CHROM UM

TI TANLUM N TRATE, CYANI DE, CRGANI C SOLVENTS, ACI D ETCH NG SLUDGES, CHEM CAL TREATMENT SLUDGES, AND
PROPELLANTS. FROM 1959 TO SEPTEMBER 1980, ALL THE WASTES THAT COULD NOT BE TREATED ON-SI TE WAS DI SPCSED CF
IN THE FI VE | NACTI VE SI TE PONDS. TWD OF THE PONDS WERE USED ON A REGULAR BASI S, VWH LE THE OTHER THREE WERE
USED SPCRADI CALLY. THE PONDS COVER APPROXI MATELY 4.1 ACRES. PONDS 1 AND 4 NMAY HAVE BAD CLAY LI NERS AT ONE
TIME. HOMNEVER, SITE | NVESTI GATI ONS | NDI CATE THAT NO POND |'S COVPLETELY LI NED W TH CLAY.

THE ONE ON-SI TE LANDFI LL, RIFLE RANGE LANDFI LL, WAS ACTI VE FROM 1957 TO 1969. FROM 1957 TO THE EARLY 1960S,
I T WAS USED AS A SOURCE FOR SAND AND GRAVEL. FROM THE EARLY 1960S TO 1968, | T WAS USED FOR THE DI SPCSAL COF
REFUSE, CONSTRUCTI ON DEBRI'S, AND OTHER SCLI D WASTES GENERATED ON-SITE.  IN 1969, | T WAS BACKFI LLED AND
REGRADED. | T COVERS APPROXI MATELY 11 ACRES, |S 1,200 FEET LONG AND BETWEEN 100 FEET AND 500 FEET W DE

MVAG BUI LT A WASTEWATER TREATMENT PLANT I N THE MB AREA DURI NG | NI TI AL DEVELOPMENT. THE WASTEWATER TREATMENT
PLANT WAS DESI GNED TO HANDLE THE SEPTI C AND | NDUSTRI AL WASTE GENERATED ON-SI TE.  THE CURRENT TREATMENT
PROCESS | NCLUDES CHEM CAL TREATMENT, PRECI Pl TATI ON, FILTRATI ON, AND SLUDGE SEPARATI ON. | NDUSTRI AL WASTE | S
STORED | N TANKS AND SUWMPS BEFORE TRANSPORTATI ON TO THE WASTEWATER TREATMENT PLANT. GROUND WATER FROM THE
EXTRACTI ON VELL SYSTEMS |'S ALSO PI PED TO THE TREATMENT PLANT AND STCORED IN A TANK PRI OR TO TREATMENT. ALL
THE WASTEWATER |'S STORED IN A TANK AFTER TREATMENT DURI NG CHEM CAL ANALYSI S TO DETERM NE COWPLI ANCE W TH
STANDARDS CF THE DI SCHARGE PERM T. THE EFFLUENT IS FINALLY DI SCHARGED TO BRUSH CREEK UNDER PERM T NUMBER
COPDES #C0O- 001511.

THE CURRENT CONTAI NER STORAGE AREA HAS BEEN | N CPERATI ON SI NCE RCRA REQUI REMENTS WENT | N EFFECT I N 1981. ALL
WASTE THAT CANNOT BE TREATED ON- SI TE |'S CONTAI NERI ZED AND SHI PPED TO THE CONTAI NER STORACGE FACILITY. MVAG | S
PRESENTLY SEEKI NG A RCRA OPERATI NG PERM T.

ENFORCEMENT HI STORY

ON NOVEMBER 17, 1980, PURSUANT TO SECTI ON 3005 OF RCRA, MVAG FI LED A RCRA PART A APPLI CATI ON FOR THE
TREATMENT, STORAGE, AND DI SPCSAL OF HAZARDOUS WASTE AT THE FACI LI TY. REVI SED PART A APPLI CATI ONS WEERE
SUBM TTED I N 1985, AND A PART B WAS SUBM TTED | N NOVEMBER 1985. | N AUGUST 1990, MVAG SUBM TTED A REVI SED
PART B APPLI CATI ON WH CH | S UNDER REVI EW AT THE COLORADO DEPARTMENT COF HEALTH ( CDH).

ON FEBRUARY 27 AND MARCH 14, 1985, CDH AND EPA, RESPECTI VELY, | SSUED ADM NI STRATI VE ORDERS REQU RI NG MVAG TO
ADDRESS CONTAM NANT RELEASES THAT WERE DETECTED | N THE KASSLER AREA SQUTHEAST OF THE MVAG PRCPERTY. THE MVAG
SI TE WAS PROPOSED FOR LI STI NG ON THE NATI ONAL PRI ORI TI ES LI ST (NPL) ON SEPTEMBER 5, 1985 BASED UPON THE

FI NDI NG OF A SI TE | NSPECTI ON AND EVALUATI ON OF THE SI TE RI SKS USI NG THE HAZARD RANKI NG SYSTEM  ON FEBRUARY
7, 1986, EPA AND MVAG S| GNED THE ADM NI STRATI VE ORDER ON CONSENT PURSUANT TO SECTI ON 106(A) OF CERCLA AND
SECTI ON 3008(H) OF RCRA. UNDER THI S AGREEMENT, MVAG CONDUCTED A REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY
(RI/FS) I N ACCORDANCE W TH PROVI SIONS CF THE NCP. THE REMEDY | S BEI NG SELECTED UNDER THE NCP AND CERCLA.
HONEVER, EPA ANTI Cl PATES TH S REMEDY W LL BE | MPLEMENTED UNDER THE RCRA AUTHORI TY.

HAZARDQUS WASTE MANAGEMENT UNI TS AT THE MVAG FACI LI TY ARE UNDERGO NG CLOSURE | N COVPLI ANCE WTH A
ADM NI STRATI VE ORDER WTH CDH. CDH WAS AUTHORI ZED TO | MPLEMENT THE RCRA PROGRAM I N 1984 AND | S RESPONSI BLE
FOR REGULATI NG THE MVAG FACI LI TY.

THE HAZARDOUS AND SCLI D WASTE AMENDMVENTS (HSWA) COF 1984 EXPANDED THE SCOPE OF THE RCRA PROGRAM TO | NCLUDE
PROVI SI ONS THAT ALLOW EPA TO REQUI RE CORRECTI VE ACTI ON WHEN THERE | S A RELEASE COF HAZARDOUS WASTE CR

CONSTI TUENTS FROM ANY SCLI D WASTE MANAGEMENT UNI'T AT AN | NTERI M STATUS OR PERM TTED FACI LI TY. CDH NOW HAS
THE AUTHORI TY TO REQUI RE CORRECTI VE ACTI ON AT FACI LI TI ES OPERATI NG UNDER | NTERI M STATUS CR A PERM T,

I NCLUDI NG THE MVAG FACILITY. IT IS EPA PQLI CY TO DEFER PLACI NG SI TES ON THE NPL THAT CAN BE ADDRESSED BY
RCRA CORRECTI VE ACTI ON AUTHORI TI ES.  SI NCE THE MVAG FACI LI TY SATI SFIES TH' S PQLI CY, EPA HAS DROPPED THE MVAG
SI TE FROM THE PROPCSED NPL. BECAUSE THE REMEDY SELECTED IN THI'S ROD IS CONSI STENT W TH BOTH CERCLA AND RCRA,
THE REMEDY WLL BE | MPLEMENTED USI NG THE CORRECTI VE ACTI ON AUTHORI TY UNDER RCRA.

MVAG CPERATES A WASTEWATER TREATMENT PLANT FOR WHI CH CDH HAS | SSUED A CCPDES PERM T. ADDI TI ONALLY, THE
FAC LITY HAS A AIR EM SSI ONS PERM T FROM CDH.

PREVI QUS STUDI ES

IN 1961, MVAG BEGAN SAMPLI NG SELECTED MONI TORI NG VEELLS FOR | NORGANI C CONTAM NATION. I N 1981 I N COWPLI ANCE
W TH RCRA REGULATI ONS, GROUND WATER MONI TORI NG OF ALL RCRA AND NON- RCRA FACI LI TI ES BEGAN. I N FEBRUARY 1986,
LARCGE SCALE SI TE | NVESTI GATI ONS BEGAN. A COWPLETE LI STING OF ALL THE REPORTS GENERATED CAN BE FQUND | N
TABLES 2, 3, AND 4 OF THE R REPCRT (GERAGHTY & M LLER, 1990A). A BRI EF DESCR PTI ON OF THE ACTI VI TI ES AND
RESULTS OF EACH REPORT CAN BE FOUND ON PAGES 6 THROUGH 19 OF THE FINAL R REPORT. THE RI WAS FI NALI ZED I N



MARCH 1990 AND THE FS WAS FI NALI ZED I N JUNE 1990.
REMEDI AL ACTI VI TI ES

BESI DES THE CLEANUP OF SOVE SVALL SPILLS AND RCRA UNIT CLOSURES, THERE HAVE BEEN FOUR REMEDI ATI ON EFFORTS
UNDERTAKEN AT THE SITE. THE FI RST WAS THE BACKFI LLI NG AND REGRADI NG OF THE RI FLE RANGE LANDFILL I N 1969.
TH S EFFORT DI D NOT' ADDRESS ANY OF THE CONTAM NANT SOURCES OR THE M GRATI ON OF CONTAM NANTS. THE SECOND
REMEDI ATI ON EFFORT OCCURRED WHEN THE CONTENTS CF POND 2 WERE BULLDQOZED | NTO POND 1 AND ALL THE PONDS WERE
COVERED WTH SO L FILL IN 1980. TH' S EFFORT DI D LI NE TO CONTAI N CONTAM NANT SQURCES OR TO PREVENT

CONTAM NANT M GRATION.  THE TH RD EFFORT BECAME NECESSARY WHEN CONTAM NATI ON I N THE GROUND WATER WAS DETECTED
OFF-SITE. | N SEPTEMBER 1985, MVAG BEGAN CPERATI ON OF A GROUND WATER RECOVERY SYSTEM ACRCSS FI LTER GULCH.
BETWEEN 6, 500 GALLONS AND 10, 000 GALLONS CF CONTAM NATED GROUND WATER ARE RECOVERED EACH DAY AND SENT TO THE
WASTEWATER TREATMENT PLANT. |IN APRIL 1987, MVAG BEGAN OPERATI ON COF THE WEST BRANCH OF BRUSH CREEK RECOVERY
VWELL SYSTEM THE 324-1 NCH RECOVERY WELLS I N A GRAVEL BACKFI LLED TRENCH RECOVER BETWEEN 18, 000 GALLONS AND
28, 000 GALLONS OF CONTAM NATED WATER PER DAY. THE WATER IS PI PE TO THE MVAG | NDUSTRI AL WASTEWATER TREATMENT
PLANT (I WP) FOR TREATMENT.

US Al R FORCE (PJKS) PROPERTY

THE US Al R FORCE OMS APPROXI MATELY 464 ACRES WTHI N THE MVAG PROPERTY. IT IS AN NPL SITE, AND IT IS BEI NG
ADDRESSED SEPARATELY FROM THE MVAG SI TE.

PORTI ONS OF AN RI/FS HAVE BEEN CONDUCTED BY THE Al R FORCE, AND AN | NTER AGENCY AGREEMENT | S BEI NG NECGOTI ATED
WTH EPA, CDH AND THE Al R FORCE TO COWPLETE WORK AT THE SI TE

CONTAM NATI ON FROM THE Al R FORCE PROPERTY HAS M GRATED ONTO MVAG PROPERTY. THERE ARE TWD LOCATI ONS, UPPER
REACHES OF BRUSH CREEK AND LARI AT GULCH, WHERE CONTAM NANTS EVANATE FROM Al R FORCE PROPERTY. EPA ANTI Cl PATES
THAT SOURCE CONTROLS W LL BE ADDRESSED BY THE Al R FORCE, BUT GROUND WATER NMAY BE ADDRESSED BY BOTH MVAG AND
THE Al R FORCE.

#CP
COVWMUNI TY PARTI CI PATI ON

COMMUNI TY RELATI ONS ACTIVITIES FOR THE MVAG SI TE BEGAN | N FEBRUARY 1986 WHEN EPA | NTERVI EWED LOCAL COFFI CI ALS,
AREA RESI DENTS, VAR QUS GROUP REPRESENTATI VES, CDH PERSONNEL, AND OTHER EPA PERSONNEL. THE | NDI VI DUALS
REPRESENTED A CROSS- SECTI ON OF DI VERSE | NTERESTS, | NCLUDI NG STATE AND LOCAL GOVERNMENT, ENVI RONMVENTAL GROUPS,
PEACE AND ANTI - NUCLEAR GROUPS, HOMEOMER GROUPS, AND AREA BUSI NESS AND Cl VI C GROUPS.

THE | NTERVI EM6 WERE BASED ON QUESTI ONS RECOMMVENDED FOR ONSI TE DI SCUSSI ON AS QUTLINED IN THE "I NTERI M

COMMUNI TY RELATI ONS | N SUPERFUND HANDBOCK, " DATED 1983. THE | NTERVI EW6 WERE CONDUCTED | NFORVALLY AND

I NTERVI EW6 WERE ENCOURAGED TO EXPAND ON COMVENTS ACCORDI NG TO THEI R | NTERESTS.  EPA ALSO MAI NTAI NED REGULAR
CONTACT W TH | NTERESTED GROUPS AND | NDI VI DUALS, CONGRESSI ONAL COFFI CES, THE GOVERNCR S OFFI CE OF COLCRADO, AND
THE MAYOR S OFFI CE OF DENVER

ON MARCH 24, 1986, EPA HELD A PUBLI C MEETI NG AT COLUMBI NE H GH SCHOOL TO EXPLAIN THE SUPERFUND PROCESS AND
THE ADM NI STRATI VE CONSENT CRDER | SSUED BY EPA | N FEBRUARY 1986 TO MARTI N MARI ETTA.

ON MARCH 24, 1986, EPA ALSO PRODUCED AN I NI TIAL FACT SHEET. TH S FACT SHEET PROVI DED BACKGROUND | NFORVATI ON
ON THE MVAG SI TE, | NFCRVATI ON ON STUDI ES TO OCCUR AT THE SI TE, AND COVMMUNI TY RELATI ONS | NFORVATI ON.  THE FACT
SHEET ALSO REQUESTED COMMVENTS ON THE RI/FS WORK PLAN AND ADDRESS | NFORVATI ON.

ON MAY 29, 1986, | NTERESTED GROUPS, MEMBERS OF GOVERNCR RI CHARD LAMM S STAFF, EPA, CDH, AND MVAG OFFI CI ALS
MET TO DI SCUSS THE PCSSI BLE FORVATI ON OF A GOVERNOR S MONI TORI NG COMWM TTEE FOR THE MVAG SITE. | T WAS DECI DED
THAT A MONI TORI NG COW TTEE WAS NOT NECESSARY. HOMEVER, | T WAS AGREED THAT TO MAI NTAIN COMMUNI TY

I NVOLVEMENT, EPA WOULD PRODUCE A SERIES CF | NFORVATI ON UPDATES AND SCHEDULE QUARTERLY PUBLI C MEETI NGS.

AS A RESULT, EPA PRODUCED ELEVEN | NFCRVATI ON UPDATES FROM JUNE 1986 THROUGH NOVEMBER 1989; SCHEDULED
QUARTERLY PUBLI C MEETI NGS AS AGREED TO BY GOVERNCR RI CHARD LAMM | NTERESTED CI TI ZENS, EPA, AND CDH, AND HELD
A SITE TOUR ON JUNE 8, 1986. EPA HELD THE FI RST QUARTERLY PUBLI C MEETI NG FOR THE SITE ON JULY 17, 1986.

I'N JUNE 1986, EPA FI NALI ZED THE COVMUNI TY RELATI ONS PLAN (CRP). EPA BASED THE CRP ON | NFORVATI ON GATHERED
THROUGH | NTERVI EWS AND MEETI NGS. THE RESULTI NG CRP QUTLI NED CI TI ZEN CONCERNS AND | DENTI FI ED THE METHODS BY
VWH CH EPA WOULD KEEP CI TI ZENS | NFORVED AND | NVOLVED | N DECI SI ONS ABQUT STUDI ES AT THE SI TE.

ON SEPTEMBER 11, 1986, EPA ATTENDED A MEETI NG OF THE DEER CREEK MESA HOMEOMER S ASSOCI ATI ON TO DI SCUSS THE
AREA GECLOGY, HYDROLOGY, AND THE STUDIES AT THE SI TE I N RELATI ON TO HOVEONNER WELLS. EPA SUBSEQUENTLY



SAMPLED 10 WELLS IN THE AREA TO DETERM NE | F CONTAM NATI ON HAD REACHED ANY STABLE VELLS I N THE DEER CREEK
MESA AREA.

EPA ALSO COWPI LED AND NMAI NTAINED A MAI LI NG LI ST OF APPROXI MATELY 300 NAMES AND ADDRESSES. ANNCUNCEMENTS AND
UPDATES WERE REGULARLY SENT TO TH' S MAI LI NG LI ST. PUBLI C MEETI NGS WERE REGULARLY ANNOUNCED I N THE

I NFORVATI ON UPDATES AND | N LOCAL NEWSPAPERS. EPA ALSO PRODUCED A NUMBER OF PRESS RELEASES DURI NG THE EARLY
STAGES OF ACTIVITY AT THE SI TE ANNOUNCI NG THE ADM NI STRATI VE ORDER ON CONSENT, SITE ACTIVITIES, AND PUBLIC
MEETI NGS.

BY SEPTEMBER 1987, EPA HAD HELD FI VE PUBLI C MEETI NGS. LESS THAN TEN COVWMUNI TY MEMBERS ATTENDED THE LAST
THREE MEETINGS. DUE TO THI S LOW ATTENDANCE, EPA | SSUED A LETTER ON AUGUST 24, 1987 TO EVERYONE ON THE

MAI LI NG LI ST STATI NG THAT UNLESS THERE WAS S| GNI FI CANT COVMUNI TY COPPCSI TI ON, EPA WOULD DI SCONTI NUE THE
QUARTERLY PUBLI C MEETI NGS. ONLY ONE LETTER WAS RECEI VED OPPCSI NG DI SCONTI NUATI ON OF THESE MEETI NGS. EPA
CONTI NUED HOLDI NG PUBLI C MEETI NGS AT KEY PO NTS DURI NG THE REMAI NI NG STAGES OF THE SUPERFUND STUDI ES AT THE
SI TE.

CHRONOLOGY OF COMMUNI TY PARTI Cl PATI ON ACTI VI TI ES
R DOCUMENTS

EPA OBTAI NED PUBLI C COMVENT ON THE RI DOCUMENTS PRODUCED FOR THE SITE AS OUTLINED IN THE CRP. I NI TIALLY,
MVAG SUBM TTED A DRAFT WORK PLAN FOR THE ENTIRE RI/FS TO EPA ON MARCH 10, 1986. ON MARCH 11, 1986, EPA
PUBLI SHED A PRESS RELEASE ANNOUNCI NG THE BEG NNI NG OF THE PUBLI C COMVENT PERI GD ON THE WORK PLAN AND TO
ANNOUNCE THE MARCH 24 PUBLI C MEETI NG THE PUBLI C COMVENT PERI GD WAS SCHEDULED TO CONTI NUE THROUGH MARCH
28, 1986.

EPA OBTAI NED PUBLI C COMVENT ON THI S DOCUMENT AT THE PUBLI C MEETI NG HELD AT COLUMBI NE H GH SCHOOL. EPA ALSO
ACCEPTED PUBLI C COMMENTS IN WRI TING BY NMAIL, AND OVER THE PHONE. ALONG W TH THE PUBLI C COMMENTS RECEI VED,
EPA PROVI DED TECHNI CAL COMMENTS TO MAG ON THE WORK PLAN DOCUMENT. THE WORK PLAN ESTABLI SHED THAT THE Rl
WOULD BE PERFORVED I N THREE PHASES AND THAT A REPORT WOULD BE COWPLETED AND PUBLI C COMMENT RECEI VED ALTER
EACH PHASE.

I'N JUNE 1987, EPA ANNOUNCED A REGULAR QUARTERLY MEETING  EPA ALSO ANNCUNCED THAT PUBLI C COMMENTS WOULD BE
ACCEPTED ON THE PHASE 1 REPORT, WH CH DETAI LED THE STUDI ES CONDUCTED SI NCE THE BEA NNI NG OF THE PRQJECT. THE
REPORT ALSO | NCORPORATED THE RESULTS OF HYDROGEOLOG C, SA LS, AND WATER QUALI TY | NVESTI GATI ONS AT THE
FACILITY SINCE OCTOBER 1985. THE MEETI NG WAS HELD ON JUNE 23 AND THE PUBLI C COMVENT PERI CD ENDED ON JULY 10,
1987. NO PUBLI C COMVENTS WERE RECEI VED DURI NG THAT TI ME PERI CD.

ONCE PHASE 1 WAS COVPLETED, WORK BEGAN ON PHASE 2. PHASE 2 WAS DESI GNED TO CONDUCT ADDI TI ONAL | NVESTI GATI ONS
AT SITES WTH THE MVAG FACI LI TY WH CH WERE | DENTI FI ED | N PHASE 1 AS POTENTI AL SOURCES CF CONTAM NATI ON. PHASE
2 | DENTI FI ED FOUR SI TES THAT REQUI RED FURTHER STUDY.
1. THE VERTI CAL TEST FACI LI TY/ GENERAL PURPOSE LAB DI TCH (I N THE BRUSH CREEK VI C NI TY)
2. THE ABANDONED WASTE LI NES FROM THE CHEM M LL TO THE | WP
3. THE WEST SIDE OF THE FACTORY ACI D AND ALKALI NE SCLUTI ON SPILLS
4. THE CHEM CAL STORAGE TANKS BETWEEN THE NORTH DOCOR OF THE FACTORY AND THE HYDROSTAT TEST FACILITY
ON NOVEMBER 1, 1988, EPA HELD A PUBLI C MEETI NG TO DI SCUSS THE RESULTS CF
THE PHASE 2 | NVESTI GATI ONS. SUBSEQUENTLY, PHASE 3 BEGAN AN EFFORT TO
BETTER DETERM NE THE EXTENT OF CONTAM NATI ON AT THE FOUR LOCATI ONS
| DENTI FI ED I N PHASE 2.

FEASI BI LI TY STUDY

AFTER COVPLETI ON OF THE THREE- PHASED R, EPA AND MVAG COVPLETED AN FS DESCRI Bl NG VARI QUS ALTERNATI VES FCR
SI TE CLEANUP BASED ON CONTAM NANTS IDENTIFIED IN THE RI.  THE FS WAS FI NALI ZED I N JUNE 1990.

THE PUBLI C COMMENT PERI GD FOR THE FS AND PROPCSED PLAN BEGAN JUNE 28, 1990 AND ENDED ON AUGUST 27, 1990. A
PUBLI C MEETI NG TO PROVI DE | NFORVATI ON ON THE PREFERRED ALTERNATI VE AND TO COLLECT COMMENTS WAS HELD ON JULY
26, 1990 AT DEER CREEK JUNIOR H GH SCHOOL. THE PRCPCSED PLAN, WHI CH | NCLUDED AN ANNOUNCEMENT OF THE PUBLIC
COMMENT PERI CD AND MEETI NG, WAS SENT TO ALL | NDI VI DUALS ON THE MAI LI NG LI ST. THE MEETI NG WAS ALSO ANNOUNCED
I'N DI SPLAY ADS | N THE DENVER POST, MOUNTAI N NEW5, AND THE LAKEWOCD AND LI TTLETON SENTI NELS. THESE WERE ALSO
THE OFFI G AL NOTI CES CF AVAI LABILITY OF THE PRCPCSED PLAN FOR REVI EW AND COMMENT. THE FS AND PRCPOSED PLAN



WERE ADDED TO THE | NFORVATI ON CENTERS FCR PUBLI C COMVENT.

LOCATI ON COF | NFORVATI ON CENTERS

EPA | DENTI FI ED FI VE | NFORVATI ON CENTERS FOR AVAI LABI LI TY OF SI TE DOCUMENTS FOR PUBLI C REVIEW THE R/ FS,
PROPCSED PLAN, AND OTHER RELATED DOCUMENTS ARE AVAI LABLE FOR REVI EW AT THESE FI VE LOCATI ONS. OTHER RELATED
DOCUMENTS AVAI LABLE AT THE CENTERS | NCLUDE THE 1986 ADM NI STRATI VE ORDER ON CONSENT, PUBLI C HEALTH EVALUATI ON
AND ENVI RONVENTAL ASSESSMENT, VARl QUS GROUND WATER REPCRTS, UPDATES, THE CRP, AND WORK PLANS. THE LOCATI ONS
ARE AS FOLLOWG:

LAKEWOCD PUBLI C LI BRARY
10200 W 20TH AVENUE
LAKEWOCOD, CO 80215

DENVER PUBLI C LI BRARY
1357 BROADWAY
DENVER, CO 80203

COLORADO DEPARTMENT OF HEALTH
ROOM 351

4210 E. 11TH AVENUE

DENVER, QO 80220

COLUMBI NE PUBLI C LI BRARY
7706 W BONES AVENUE
LI TTLETON, CO 80123

EPA LI BRARY

US ENVI RONMVENTAL PROTECTI ON AGENCY
999 18TH STREET, SU TE 215

DENVER, GO 80202-2413

THE ADM NI STRATI VE RECCRD | S ALSO AVAI LABLE FOR PUBLI C REVI EW AT THE SUPERFUND RECCORDS CENTER ON THE FI FTH
FLOOR OF THE EPA BU LD NG LOCATED AT 999 18TH STREET | N DENVER, CCOLCORADQO

#SC
S| TE CHARACTERI ZATI ON

SOURCES OF CONTAM NATI ON

DURI NG THE COURSE OF 30 YEARS OF COPERATI ONS AT THE FACILITY, CONTAM NATION OF THE SO L AND WATER ON-SI TE HAS
OCCURRED AND | S ATTRI BUTABLE TO SEVERAL SCURCES. THE OBJECTIVE OF THE R WAS TO | DENTI FY THOSE SOURCES AND
DEFI NE THE NATURE AND EXTENT OF THE CONTAM NATI ON FROM THOSE SCURCES. THE SCOPE OF THE R WAS LIM TED TO
AREAS NOT ALREADY ADDRESSED UNDER THE RCRA PROGRAM | MPLEMENTED BY THE STATE OF COLORADO Sl NCE 1984.

ADDI TI ONALLY, THE STUDY DI D NOT | NCLUDE THE US Al R FORCE (PJKS) PROPERTY BECAUSE THERE | S A SEPARATE RI/FS
BEI NG CONDUCTED FOR THE Al R FORCE PRCPERTY WHHCH IS A NPL SITE.

THE R WAS CONDUCTED | N SEVERAL PHASES AND THE RESULTS OF EACH PHASE ARE DESCRI BED IN THE R REPORT ( GERAGHTY
& MLLER NARCH 1990). THE FINAL RI HAD | DENTI FI ED THE | NACTI VE SI TE PONDS AS THE MAJOR SOURCE OF SO L AND
GRCUND WATER CONTAM NATI ON AT THE SITE. ADDI TI ONAL AREAS CF CONTAM NATI ON THAT WERE EVALUATED | N THE LAST
PHASE OF THE R, PHASE 2, | NCLUDED THE CHEM CAL STORAGE TANK AREA, ABANDON WASTE LI NE, THE VERTI CAL TEST

FACI LI TY/ GENERAL PURPCSE LAB DI TCH AND THE WEST SI DE OF FACTCRY SPILLS. OF THESE ADDI TI ONAL LOCATI ONS, THE
CHEM CAL STORACE TANK AREA NEAR THE NORTH DOCR CF THE FACTORY |'S THE ONLY LOCATI ON WHERE SI GNI FI CANT LEVELS
OF CONTAM NATI ON WERE FQUND I N THE SO L.

THE R FLE RANGE LANDFI LL WAS ALSO | NVESTI GATED AND THE RESULTS SHOWNED NO CONTAM NANT LEVELS OF CONCERN I N THE
LANDFI LL. THERE ARE LOW LEVELS OF GROUND WATER CONTAM NATI ON BELOW THE LANDFI LL THAT MAY EMANATE FROM AREAS
UPGRADI ENT.

AFFECTED MEDI A AND EVALUATI ON OF CONTAM NATI ON

THE | NACTI VE SI TE AREA, THE PRI NCl PAL THREAT AT THE SI TE, CONTAI NS H GHLY CONCENTRATED WASTE FROM THE
MANUFACTURI NG CPERATI ONS.  THE WASTES TYPES | NCLUDE WASTE O L, WASTEWATER TREATMENT AND CHEM CAL PROCESSES
SLUDGES CONTAI NI NG FLUCRI DE, ALUM NUM CHROM UM TI TANIUM N TRATE AND CYANI DE, AND HALOGENATED SCOLVENTS.
THESE SLUDGES | NCLUDE WASTES CLASSI FI ED AS FO01, F002, FOO5 AND F019 RCRA LI STED WASTE. THERE ARE FI VE PONDS
THAT VERE ORI G NALLY USED FOR WASTE DI SPCSAL. CONTAM NATI ON HAS SI NCE M GRATED | NTO THE SO L AND BEDROCK



SURROUNDI NG THE PONDS. AN ESTI MATED 2, 100 CUBI C YARDS (CY) OF WASTE AND 24, 000 CY OF CONTAM NATED SO LS ARE
CONTAI NED I N THE AREA. BECAUSE THE GROUND WATER | NTERSECTS PORTI ONS OF THE | NACTI VE SI TE AREA AND

I NFI LTRATI ON HAS CARRI ED CONTAM NANTS | NTO THE GROUND WATER, EXTENSI VE GROUND WATER CONTAM NATI ON HAS ALSO
RESULTED.

BEDRCCK AND ALLUVI UM HAVE BEEN H GHLY CONTAM NATED BY CHEM CALS LEACH NG FROM THE PONDS. BELOW POND 1, WASTE
HAS | NFI LTRATED DI RECTLY | NTO THE BEDROCK | N THE NORTHEASTERN EDGE OF THE POND AND CONTAM NATED SATURATED AND
UNSATURATED ALLUVI UM UNDER THE SOUTH CENTRAL AREA OF THE POND. CONCENTRATI ONS | N THE ALLUVI AL GROUND WATER
ARE APPROXI MATELY AN ORDER OF MAGNI TUDE H GHER THAN I N PERCHED WATER FCQUND | N THE | NACTI VE SI TE POND AREA.

TH' S | NDI CATES THAT CONTAM NANT LEVELS ARE LI KELY H GHER I N THE ALLUVI UM THAN I N THE PONDS.

THE SO L CONTAM NATI ON BELOW POND 1 (ALLUMIUM IS NOT UNI FORM ACCCRDI NG TO THE SO L CORE SAMPLES. THI' S
SUGGESTS THAT THERE |S A DI SCRETE NONAQUEQUS PHASE LI QUI D (DNAPL) PHASE PRESENT. MACKAY AND OTHERS ( MACKEY,
1985) MAI NTAIN THAT DUE TO DI FFUSI ONAL LI M TATI ONS AND DI LUTI ON BY DI SPERSI ON, THE WATER | N CONTACT W TH
ORGANI C LI QUI D PHASES GENERALLY HAS CONTAM NANT CONCENTRATI ON LEVELS THAT RARELY EXCEED 10 PERCENT COF THE
SATURATION LIMT. THE GROUND WATER I N THE ALLUVI UM BELON POND 1 HAS TCE | N CONCENTRATI ONS EXCEEDI NG 19
PERCENT OF TCE SATURATION LIMT. |IF THE DI RECTI ON OF ALLUVI AL GROUND WATER FLOW FOLLOWS THE SLCPE OF THE
BEDROCK SURFACE, THE ALLUVI AL GROUND WATER IS MOVI NG TO THE SQUTH. THERE | S THE PGCSSI Bl LI TY THAT THE BEDROCK
DI SCHARGES GROUND WATER TO THE ALLUVI UM UNDERNEATH OR UPGRADI ENT OF POND 1. THE AL DETERM NED THAT BEDROCK
GROUND WATER FLOW IS GREATEST PARALLEL TO STRIKE. AN EXAM NATI ON OF THE WATER LEVEL DATA UPGRADI ENT AND
PARALLEL TO THE STRI KE CF THE FOUNTAI N FORVATI ON | NDI CATES THAT THE WATER TABLE MUST DI P STEEPLY TO PREVENT
BEDROCK GROUND WATER FRCOM DI SCHARG NG | NTO THE ALLULIMIUM I T | S MORE LI KELY THAT THE WATER TABLE OBSERVED | N
THE BEDROCK UPGRADI ENT IS HYDROLOG CALLY CONNECTED TO THE WATER TABLE PRESENT I N THE ALLUVI UM UNDER POND 1.

THE MATERI AL CONTAI NED WTHI N POND 2 WAS MOVED I NTO POND 1 IN 1980. THE CORE LOGS OF THE SO L BORI NGS I N
POND 2 | NDI CATE THAT THERE | S NO WASTE MATERI AL LEFT. CHEM CAL ANALYSI S OF SAMPLES TAKEN FROM W TH N THE
PONDS HAVE LOW LEVELS OF VOCS (LESS THAN 100 M CROGRAMS PER KI LOGRAM (UE KG) AND MODERATE LEVELS OF CHROM UM
(UP TO 464 M LLI GRAVS PER KI LOGRAM (MF KG ). POND 2 | S LOCATED DI RECTLY ABOVE THE BEDROCK AND THERE IS NO
ALLUVI UM OR ALLUVI AL GROUND WATER BELOW THE POND.

POND 3 IS ALSO LOCATED DI RECTLY ABOVE THE BEDROCK. | T CONTAINS UP TO 5 FEET OF M XED WASTE AND CLAY.
DETECTABLE VOC CONCENTRATI ON LEVELS IN THE WASTE MATERI AL RANGE FROM 136 UG KG CC 9, 120 UG KG AND THE

CHROM UM CONCENTRATI ON RANGES FROM 9.6 ME KG TO 44 MJ KG  NO Pl EZOVETERS HAVE BEEN | NSTALLED | N POND 3;
THEREFORE THE BEST AVAI LABLE EVI DENCE | N THE CORE LOGS SUGGESTS THAT THE WASTE MATERIAL | N THE POND AND THE
ALLUVI UM AROUND THE POND IS SATURATED. THE LEVEL OF CONTAM NATI ON | N THE GROUND WATER AND THE LATERAL EXTENT
OF GROUND WATER CONTAM NATI ON ARE  UNKNOWN.

SO L AND GRCUND WATER | N AND UNDER POND 4 ARE H GHLY CONTAM NATED. CORE SAMPLES TAKEN FROM THE WASTE

MATERI AL HAVE TCE CONCENTRATI ONS AS CGREAT AS 74, 000 UG KG AND CHROM UM CONCENTRATI ONS AS GREAT AS 42,500

MZ KG THE ALLUVI UM BELOW THE PONDS HAS TCE CONCENTRATI ONS AS GREAT AS 6, 500, 000 UG KG (0.65 WI PERCENT) AND
CHROM UM CONCENTRATI ONS AS GREAT AS 5,360 M KG  MORE SIGNIFICANT THAN THI S | S THE DI STRI BUTI ON OF THE TCE
W TH DEPTH. A CONCENTRATI ON CF 6, 500, 000 UG KG OF TCE WAS DETECTED I N A THREE FOOT CORE SAMPLE ( SCB-28; 20
FEET TO 23 FEET) TAKEN FROM THE ALLWIUM IN A LON PO NT | N THE BEDROCK. THERE |'S NO DI SCRETE WASTE FOUND

Dl RECTLY ABOVE WHERE THE SAMPLE WAS TAKEN. S| NCE 6, 500, 000 UG KG IS SUBSTANTI ALLY H GHER THAN THE SOLUBI LI TY
OF TCE I N WATER (1, 100, 000 UG L) AND SI NCE THE AMOUNT OF CRGANI C CARBON NEEDED TO COMPLETELY ADSCORB THE
EXCESS TCE | S APPROXI MATELY A ORDER OF MAGNI TUDE HI GHER THAN EXPECTED, | T IS VERY LI KELY THAT THE TCE EXI STS
AS A DI SCRETE PHASE.

LI KE POND 1, THERE ARE TWD DI STI NCT LAYERS OF GROUND WATER I N POND 4. THE UPPER LAYER OCCURS AS PERCHED WATER
WTH N THE POND. WATER LEVEL MEASUREMENTS | N VELL GW 142 | NDI CATE THAT THE UPPER LAYER IS NOT PERVANENT. I T
RANCGES IN THI CKNESS FROM NEAR O FEET TO OVER 6 FEET. THE LOMER HYDROLOG C LAYER OCCURS IN THE ALLUVI UM
APPROXI MATELY 7 FEET BELOW THE UPPER LAYER I T IS MORE THAN 4- FEET TH CK.  THE UPPER LAYER HAS VOC
CONCENTRATI ONS AS HI GH AS 13,200 UG L AND THE LONER LAYER HAS VOC CONCENTRATI ONS AS H GH AS 596, 000 UG L.
THUS, THE TREND I N TCE CONCENTRATI ON OBSERVED IN THE SO L BORINGS | S M M CKED BY THE GROUND WATER  THE

DI RECTI ON OF ALLUVI AL GRCUND WATER FLOW FOLLOAS THE SLOPE OF THE BEDROCK SURFACE, THE ALLUVI AL GROUND WATER
IS MOVI NG TO THE SOQUTHEAST.

THE LEVELS OF CONTAM NATI ON PRESENT | N AND UNDER POND 5 ARE THE H GHEST MEASURED AT THE SITE. THERE ARE ONLY
FOUR BORINGS WTH N THE POND AREA AND ONLY ONE OF THESE WAS SAMPLED FCR CHEM CAL CHARACTERI ZATION.  THE

H GHEST MEASURED TCE CONCENTRATION IS 7, 100, 000 UG KG FOCR THE WASTE MATERI ALS AND 3, 300, 000 UG KG FOR THE
ALLUMIUM  BOTH ARE SI GNI FI CANTLY HI GHER THAN THE SOLUBILITY OF TCE I N WATER  UNLI KE PONDS 1 AND 4, BOTH THE
WASTE MATERI AL AND THE ALLUVI UM ARE CONTAI NED W THI N ONE HYDROLOG C LAYER. POND 5 SITS IN A DEPRESSI ON I N
THE BEDROCK THAT | S LI NED W TH APPROXI MATELY 3 FEET OF ALLUWI UM THE THH CKNESS OF THE SATURATED ZONE ABOVE
THE BEDROCK |'S ESTI MATED TO BE 7 FEET AND IT I S FLONNG TO THE SOUTHEAST.

THE H GHEST OBSERVED CONTAM NANT CONCENTRATI ONS IN PONDS 1,4, AND 5 ARE ALL LOCATED AT LOW SPOTS | N THE WASTE
M X/ ALLUVI UM | NTERFACE OR ALLUVI UM BEDROCK | NTERFACE. THE SIM LAR TREND I N ALL THE PONDS SUGGESTS THAT A



DENSE PHASE HAS M GRATED | NTO DEPRESSI ONS.

A SUMVARY OF THE CHEM CALS OF POTENTI AL CONCERN I N THE I NACTI VE SITE SO LS AND THE DETECTED CONCENTRATI ON
RANGE IS G VEN I N TABLE 4-1. A CROSS SECTI ON OF THE PONDS SHOW NG CONTAM NANT PROFI LES |'S PRESENTED | N
APPENDI X B.

CONTAM NATI ON FROM THE PONDS HAS M GRATED W TH THE BEDROCK AND ALLUVI AL GROUND WATER.  CONTAM NATI ON I N THE
BEDROCK HAS M GRATED AT LEAST 800 FEET DOM DI P I N THE FOUNTAI N FORVATI ON.  MOST OF THE CONTAM NATI ON
DETECTED NORTH OF THE PONDS CAN BE ATTRI BUTED TO DOWN DI P M GRATI ON.  ULTI MATELY, THE CONTAM NATI ON M GRATI NG
DOM DI P WLL MOVE TO DEPTHS OF OVER 6, 000 FEET UNDER THE DENVER BASIN. AS DESCRI BED I N SECTION 1.4, THE
FORVATI ONS WH CH SUBCROP UNDER THE MVAG FACI LI TY ARE OVERLAI N BY APPROXI MATELY 5, 000 FEET OF SHALE WH CH
SHOULD PREVENT CONTAM NATI ON FROM MOVI NG | NTO UTI LI ZED AQUI FERS.  CONTAM NATI ON | S ALSO M GRATI NG ALONG

STRI KE TO THE SQUTHEAST. BOTH M GRATI ON PARALLEL TO STRI KE AND RECHARCGE FROM THE CONTAM NATED ALLUVI AL

AQUI FER CAN EXPLAI N THE DI STRI BUTI ON OF CONTAM NANTS | N THE BEDROCK SOQUTH OF THE PONDS USI NG THE DATA ON
HAND. IT IS | MPGSSI BLE TO DI STI NGUI SH HOW THE CONTAM NATI ON M GRATED TO I TS PRESENT PGSl TI ON.  THE BEDROCK
SHOWNS HI GH LEVELS OF CONTAM NATI ON OVER 2, 000 FEET SQUTH ALONG STRIKE. A RIDGE OF RESI STANT BEDROCK | S
PREVENTI NG LARGE AMOUNTS OF CONTAM NATI ON FROM ENTERI NG THE UPPER REACHES OF THE WEST BRANCH OF BRUSH CREEK
SI M LARLY, THE LYONS SANDSTONE | S PREVENTI NG LARGE AMOUNTS OF CONTAM NATI ON FROM ENTERI NG THE SSB AREA. THE
AMOUNT CF CONTAM NATI ON M GRATI ON ACRCSS STRIKE |'S UNKNOMN.  THE DI STRI BUTI ON OF CONTAM NATION IN THE R FLE
RANGE LANDFI LL AREA SUGGESTS THAT THERE |'S ANOTHER TCE SOURCE BESI DES THE LANDFI LL. THE MOST OBVI QUS SOURCE
I'S THE I NACTI VE SITE; HONEVER THE EVI DENCE | S NOT CONCLUSI VE.

THE OTHER CONTAM NANT SOURCE AREA I DENTIFIED BY THE Rl IS THE SO L CONTAM NATI ON AROUND THE CHEM CAL STORAGE
TANKS. THE FOUR CONTAM NANTS DETECTED IN THE SO L AT THE CHEM CAL STORACGE TANK AREA ARE TCE,

1,1, 1- TRI CHLORCETHANE (TCA), 1,1-D CHLORCETHENE (DCE), AND TOTAL NI TROGEN. THE EXTENT OF CONTAM NATI ON
APPEARS TO BE LI M TED TO A SVALL AREA UNDER AND AROUND THE TANKS.

ADDI TI ONAL  SOURCE AREAS FOR GROUND WATER CONTAM NATI ON EXI ST IN THE M3 AREA, SSB AREA AND THE CHEM CAL
TECHNOLOGY LAB AREA. THESE ARE RCRA REGULATED AREAS NOT | NVESTI GATED AS PART OF THE RI. LARGE COUNTS CF
TCA, TCE, DCE, ACETONE, CHROM UM AND OTHER CHEM CALS HAVE BEEN RELEASED TO THE GROUND WATER. | N THE M3
AREA, THE GROUND WATER HAS BEEN SEVERELY CONTAM NATED | N THREE AREAS. THE MOST CONTAM NATED AREA |S AT THE
NORTH END OF THE MANUFACTURI NG BUI LDI NG CONCENTRATI ONS OF TCA UP TO 2, 600, 000 UG L HAVE BEEN DETECTED.
OTHER CONTAM NANTS PRESENT | NCLUDE TCE, DCE, ACETONE, METHYLENE CHLORI DE, AND CHROM UM IN TH' S AREA THERE
IS NO ALLUVI AL GROUND WATER, THEREFCORE, ALL THE CONTAM NATI ON IS LOCATED | N THE BEDROCK AND THE BEDRCCK
GROUND WATER

THE SECOND CONTAM NATED AREA |'S DOM GRADI ENT COF THE EVAPCRATI ON POND, WHERE LEVELS OF TCA UP TO 110, 000 UG L
HAVE BEEN DETECTED. OTHER CHEM CALS THAT HAVE BEEN DETECTED | NCLUDE DCE AND CHROM UM  BOTH BEDROCK AND
ALLUVI AL GROUND WATER HAVE BEEN CONTAM NATED. THE EVAPCRATI ON POND |'S NOW UNDERGO NG RCRA CLOSURE UNDER THE
SUPERVI SI ON OF CDH.

THE TH RD AREA OF CONTAM NATION | S DI RECTLY DOMN GRADI ENT CF THE EVAPORATI ON POND NEAR THE SOQUTH END OF THE
MANUFACTURI NG BU LDI NG TCE HAS BEEN DETECTED AT CONCENTRATI ONS CF 150,000 UG L. TCA AND DCE ALSO OCCUR AT
H GH LEVELS. THERE | S A SOURCE FOR CONTAM NATION I N THI S AREA, BUT SOME OF THE TCA AND DCE MAY HAVE M GRATED
FROM THE EVAPCRATI ON POND. BOTH ALLUVI AL AND BEDROCK GROUND WATER ARE H GHLY CONTAM NATED IN TH S AREA.  THE
GRCUND WATER CONTAM NATI ON FROM THESE THREE SOURCE AREAS | S M GRATI NG DOM FI LTER GULCH TOMRDS THE KASSLER
FACI LI TY. THE CONTAM NATED ALLUVI AL GROUND WATER | S | NTERCEPTED BY THE FI LTER GULCH RECOVERY WELL SYSTEM
THE CONTAM NATED BEDROCK GROUND WATER | S M GRATI NG OFFSI TE NEAR FI LTER GULCH  BEFORE THE RECOVERY WELL
SYSTEM WAS | NSTALLED, TCE FROM THESE SOURCES WAS DETECTED | N THE KASSLER AREA.

MOBI LI TY CONTAM NANTS
GROUND WATER

THE M GRATI ON OF CONTAM NANTS | N THE ALLUVI AL GROUND WATER | S THE DOM NANT CONTAM NANT TRANSPORT PROCESS
ACTIVE AT THE SITE. H GH LEVELS OF CONTAM NATI ON HAVE M GRATED | NTO THE UPPER REACHES OF DRY GULCH. LESSER
AMOUNTS OF CONTAM NATI ON CONTI NUE TO M GRATE DOMSTREAM | NTO THE BRUSH CREEK DRAI NAGE AND ALONG THE WEST
BRANCH OF BRUSH CREEK | NTO THE SCQUTH PLATTE ALLUVI UM AROUND THE KASSLER FACI LI TY. THE CONCENTRATI ON OF TCE
I'N THE HEADWATERS OF DRY GULCH IS AS H GH AS 67,400 UG L IN WELL GWII. ABOQUT HALF WAY DOM THE GULCH AT
VELL GV 80, THE CONCENTRATI ON OF TCE DROPS AN CRDER OF MAGNI TUDE TO 5,680 UG L. AT THE PO NT WHERE DRY GULCH
| NTERCEPTS THE WEST BRANCH OF BRUSH CREEK, THE CONCENTRATION OF TCE IS ABQUT 1,800 UG L. ABOVE THE WEST
BRANCH COF BRUSH CREEK RECOVERY WELL SYSTEM THE CONCENTRATI ON OF TCE RANCES FROM 36 UG L TO 260 UG L.

BELOW THE BRUSH CREEK GRCUND WATER RECOVERY WELL SYSTEM THE TCE CONCENTRATI ON I N THE GROUND WATER H DROPPED
WTH TIME. BEFORE OPERATI ON OF THE RECOVERY WELL SYSTEM GM 69 HAD TCE CONCENTRATIONS AS H GH AS 71 UG L.
AFTER NEARLY 1.5 YEARS OF CPERATI ON, THE CONCENTRATION I N THE GROUND WATER HAD DROPPED BELOW THE DETECTI ON



LIMT. ALL THE OTHER VEELLS DOMN GRADI ENT OF THE WEST BRANCH OF BRUSH CREEK RECOVERY VELL SYSTEM HAVE ALSO
SHOMWN DECREASES IN THE LEVEL OF TCE CONTAM NATI ON.

NDVA AND CHRCM UM ARE TWD CONTAM NANTS CF CONCERN THAT HAVE M GRATI ON CHARACTERI STI CS DI FFERENT FROM TCE.
NDVA | S VERY SCLUBLE | N WATER, THEREFORE THE SPEED AT WVHICH | T WLL MOVE THROUGH THE SYSTEM | S DEPENDENT UPON
THE GROUND WATER VELOCI TY. THE BEHAVI OR OF CHROM UM | S MADE MORE COWPLI CATED BY THE DI FFERENT SCLUBI LI TI ES
OF TRI VALENT CHROM UM ( CR+3) AND HEXAVALENT CHROM UM (CR+6). (CR+6) IS MJCH MORE SOLUBLE | N WATER THEREFORE
ITIS MUICH MORE MBI LE. (CR+3) IS NOT VERY SOLUBLE, THEREFORE I T IS NOT VERY MOBILE. MOST OF THE CHROM UM
DETECTED AT THE | NACTI VE SITE IS (CR+3).

ALTHOUGH THERE | S CONTAM NATI ON I N THE BEDROCK, THE CRETACEQUS AGE GRANCROS SHALE, GREENHORN LI MESTONE,

CARLI SLE SHALE, N OBRARA FORVATI ON AND PI ERRE SHALE FCRM A LAYER OF VERY LOW HYDRAULI C CONDUCTI VI TY OVER
6,300 FEET THI CK. THE TH CKNESS AND | MPERMVEABI LI TY OF TH S SEQUENCE W LL PREVENT ANY CONTAM NATED GROUND
WATER | N THE BEDROCK FORVATI ONS THAT SUBCROP UNDER THE MVAG SI TE FROM | MPACTI NG THE UTI LI ZED AQUI FERS | N THE
DENVER BASI N.

SURFACE WATER AND SEDI MENTS

SAMPLES HAVE BEEN COLLECTED FOR CHEM CAL ANALYSI S DURI NG THE R FROM THE FOLLOW NG SURFACE WATER BCDI ES:

. BRUSH CREEK (BOTH BRANCHES AND LOWNER BRUSH CREEK)
. FI LTER GULCH

. LAST CHANCE DI TCH

. SOQUTH PLATTE RI VER

. LARI AT GULCH

SURFACE- WATER CONTAM NATI ON HAS BEEN DI RECTED | N BOTH BRANCHES OF BRUSH CREEK. ON THE EAST BRANCH CF BRUSH
CREEK, THE MAJORITY CF THE CONTAM NATI ON APPEARS TO BE LI M TED TO TWD REACHES. THE FIRST IS FROM THE US AIR
FORCE PRCPERTY BOUNDARY TO DI RECTLY UPSTREAM OF THE RI FLE RANGE LANDFI LL WHERE TCE, C S-1, 2- DCE,

TRANS- 1, 2- DCE AND TCA HAVE BEEN DETECTED AT MAXI MUM CONCENTRATIONS OF 57 UG L, 5.2 UGL, 9.7 UG L AND 5.1

UG L, RESPECTIVELY. THE SECOND |'S LOCATED DI RECTLY EAST OF THE SSB FACILITY. TCE IS THE ONLY CRGANI C
CONTAM NANT FUND IN TH S PORTI ON OF BRUSH CREEK W TH CONCENTRATI ONS RANG NG FROM 14 UG L TO 31 UG L ( GERAGHTY
& M LLER, 1990).

STREAM FLOW RATES AND GROUND WATER FLOW DI RECTI ONS | NDI CATED THAT BOTH THESE REACHES CONSI STENTLY EXHI BI T
GAI NI NG CONDI TI ONS AND THAT CONTAM NATED GROUND WATER | S DI SCHARGA NG TO THE STREAM | N ADDI TION, THE
PRESENCE OF THESE CONTAM NANTS UPSTREAM CF THE PROPERTY BOUNDARY | NDI CATE A SOURCE |'S ALSO LOCATED ON THE US
Al R FORCE PROPERTY (GERAGHTY & M LLER, 1990).

ON THE WEST BRANCH OF BRUSH CREEK THERE ARE THREE AREAS OF SURFACE- WATER CONTAM NATI ON.  SURFACE WATER

QUALI TY HAS BEEN | MPACTED NEAR THE CONFLUENCE OF THE WEST BRANCH OF BRUSH CREEK AND THE DRY GULCH THAT TRENDS
SOUTHEAST FROM THE | NACTI VE SI TE AREA. GROUND WATER M GRATI NG DOMN THE DRY GULCH, THROUGH ALLUVI UM OVERLYI NG
THE FOUNTAI N FORVATI ON, SURFACES AT SEEPS APPROXI MATELY 50 FEET ABOVE THE CONFLUENCE. SAMPLES COLLECTED AT
THE SEEPS EXH BI TED Cl S-1, 2- DCE AND VI NYL CHLORI DE CONCENTRATI ONS RANG NG FROM 5.5 UG L TO 27 UG L, AND FROM
3.4 UG L TO 34 UG L, RESPECTIVELY.

LOW LEVELS OF TCE HAVE ALSO BEEN DETECTED ADJACENT TO THE LONER BRUSH CREEK RECOVERY SYSTEM AND APPROXI MATELY
500 FEET UPSTREAM OF THE PROPERTY BOUNDARY. NO ORGANI C CONTAM NANTS HAVE BEEN DETECTED AT STATI ONS LOCATED
DOMSTREAM CF THE CONFLUENCE ON LOMER BRUSH CREEK.

STREAM SEDI MENTS WERE SAVPLED ON BOTH THE WEST AND EAST BRANCHES OF BRUSH CREEK AND ONLY TOLUENE WAS DETECTED
AT ONE LOCATI ON NEAR THE | NERTI AL GUI DANCE LAB AT A CONCENTRATI ON OF 595 UG L.

THE RELATI VELY LOW CONCENTRATI ONS OF | NORGANI C COVPOUNDS | N GROUND WATER BETWEEN THE | NACTI VE SI TE AND THE
UPPER WEST BRANCH OF BRUSH CREEK, AND THE EVI DENCE THAT BRUSH CREEK IS A LOSI NG STREAM ALONG THI S REACH
SUGGEST THAT PREVI QUS ACTI VI TIES AT THE | NACTI VE SI TE HAVE NOT | MPACTED THE | NORGANI C CHEM CAL QUALITY OF THE
STREAM SEDI MENTS OF THE WEST BRANCH OF BRUSH CREEK.

ALONG THE EAST BRANCH OF BRUSH CREEK, BI S(2- ETHYL) PHTHALATE WAS DETECTED (2, 750 UG L) | N THE STREAM SEDI MENTS
ADJACENT TO THE RI FLE RANGE LANDFI LL ( GERAGHTY & M LLER, 1987E). AN | NCREASE | N THE CONCENTRATI ONS OF

I NORGANI C CHEM CALS SUCH AS CHROM UM ( TOTAL AND HEXAVALENT), | RON, LEAD, FLUORI DE, TOTAL KJELDAHL NI TROCGEN
(TKN), SULFATE, COPPER, NI TRATE/ NI TRITE, PHOSPHORUS, ALUM NUM AND ZI NC I N SEDI MENT SAMPLES COLLECTED AT
SURFACE WATER STATI ONS ADJACENT TO AND JUST DOANSTREAM OF THE RI FLE RANGE LANDFI LL APPEARS TO REFLECT A

I MPACT TO STREAM SEDI MENT QUALI TY FROM THE RI FLE RANGE LANDFI LL ( GERAGHTY & M LLER, 1990).

SEDI MENT SAMPLES WERE COLLECTED I N THE LOAMER PORTI ON OF THE WEST BRANCH OF BRUSH CREEK AND ALONG LOWER BRUSH
CREEK, C4-C20 PETROLEUM HYDROCARBONS (26.0 MI L) WERE DETECTED I N ONE SAMPLE. FLUORANTHENE (2,390 UG L) AND



PYRENE (2,430 UG L) WERE ALSO DETECTED | N ONE SAMPLE AND MAY REFLECT THE | MPACT ON THE CREEK FROM STORM
DRAI NS WH CH DI VERT RUNCFF FROM A NEARBY PARKI NG LOT (GERAGHTY & M LLER, 1990).

TCE | S THE PRI MARY ORGANI C CONTAM NANT DETECTED I N FI LTER GULCH SURFACE WATER ~ OTHER CRGANI C CONTAM NANTS
WH CH HAVE ALSO BEEN DETECTED I N FI LTER GULCH ARE:

PARAMETER RANGE OF CONCENTRATI ON (UG L)
1,1, 1- TRI CHLORCETHANE ND- 68

G S 1 ,2-D CHLORCETHENE ND- 116

1, 1- DI CHLORCETHANE ND- 273

1, 1- DI CHLORCETHENE ND-7.1

BROMOFCRM ND- 5

TCE ND- 135

VI NYL CHLCRI DE ND-2.7

FI VE SEDI MENT SAMPLES WERE COLLECTED IN FILTER GULCH.  VOCS WERE NOT DETECTED I N ANY OF THE SEDI MENT SAMPLES
NOR WERE THERE ANY | NORGANI C CONSTI TUENTS ABOVE THE ESTABLI SHED BACKGROUND RANGE.

NO ORGANI C COMPOUNDS HAVE BEEN DETECTED | N SAMPLES FROM LAST CHANCE DI TCH DURING THE RI.  HOMNEVER, GRCOUND
WATER SEEPS | N LAST CHANCE DI TCH SHOW LOW LEVEL ORGANI C CONTAM NANTS.

SURFACE WATER QUALI TY SAMPLES COLLECTED FROM THE SCQUTH PLATTE RI VER AT THE | NTAKE OF DWD CONDUI T # 20,
LOCATED APPROXI MATELY THREE M LES UPSTREAM OF THE KASSLER TREATMENT PLANT, WERE ONLY FOUND TO CONTAIN THE
COVMMON LABORATCRY CONTAM NANT Bl S( 2- ETHYLHEXYL) PHTHALATE (24 UG L). THE REPORTED PRESENCE OF THI S CHEM CAL
IS ATTRI BUTABLE TO A LABORATCRY BI AS. ADDI TI ONAL SAMPLES COLLECTED FROM THE SOQUTH PLATTE RI VER AT VAR QUS
LOCATI ONS I N THE KASSLER AREA BY MVAG EPA AND DWD DURI NG 1983 AND 1985 WERE FREE OF DETECTABLE ORGANI C
COVPOUNDS.

NO ORGANI C COVPQUNDS HAVE BEEN DETECTED | N SURFACE WATER SAMPLES COLLECTED FROM LARI AT GULCH. (CR+6) WAS
DETECTED DURI NG A MARCH 1987 SAMPLI NG RCUND AT THE METHOD DETECTION LIMT (0.01 MJ L) FROM A SAMPLE COLLECTED
APPROXI MATELY 5, 000 FEET DOMNSTREAM CF THE NORTHERN BCOUNDARY OF THE US Al R FORCE PROPERTY.

ORGANI C COVPOUNDS HAVE BEEN DETECTED AT A SEEP ON THE HI LLSI DE APPROXI MATELY 300 FEET NORTH OF THE PROPULSI ON
RESEARCH LAB (PRL). TCE AND Cl S-1, 2- DCE WERE DETECTED AT CONCENTRATI ONS OF 338 UG L AND 16 UG L,

RESPECTI VELY. DATA DEVELOPED DURI NG THE ONGO NG | RP AT THE US AIR FORCE FACI LI TY | NDI CATE THAT TH S SEEP | S
FED BY GROUND WATER | N THE BEDROCK ( FOUNDATI ON FORVATI ON) AND |'S DI RECTLY RELATED TO CONDI TIONS I N THE

ALLUVI UM AT THE PRL (GERAGHTY & M LLER, 1990).

MODELI NG OF CONTAM NANT M GRATI ON

A GROUND WATER CONTAM NANT TRANSPORT MCDEL WAS DEVELOPED FOR THE MVAG SI TE TO PREDI CT THE CONCENTRATI ON OF
THE MAJOR CONTAM NANTS OF CONCERN AT SEVERAL EXPCSURE PO NTS FOR WHI CH A RI SK ASSESSMENT WAS PERFORMED ( SEE
SECTION 5.0). EXPCSURE PO NT CONCENTRATI ONS WERE PREDI CTED FOR AS MJCH AS 100 YEARS | NTO THE FUTURE (1989 TO
2089). FIRST, THE GROUND WATER FLOWN MCDEL WAS CALI BRATED TO THE WATER LEVELS AND VOLUMETRI C FLOW RATES AT
THE SITE. OUTPUT FROM THE FLOW MODEL WAS THEN USED AS | NPUT TO A CHEM CAL TRANSPORT MCDEL WH CH PREDI CTED
THE M GRATI ON OF CONTAM NANTS AT THE MVAG FACI LI TY BETWEEN BEDROCK, ALLUVI UM AND SURFACE WATERS. AS AN
APPROXI MATI ON OF THE UNCERTAI NTY ASSCCI ATED W TH THE MCDEL PREDI CTI ONS, S| MULATI ONS WERE RUN VWH CH USED
"UPPER BOUND' CHEM CAL CONCENTRATI ONS AT THE CONTAM NANT SOURCES TO PREDI CT MAXI MUM PLAUSI BLE EXPOSURE PO NT
CONCENTRATI ONS.

THE GROUND WATER FLOW MODEL OF THE MVAG FACI LI TY |'S BASED UPON THE US GEOLOQ CAL SURVEY (USGS) COVMPUTER
PROGRAM FOR THE SI MULATI ON OF THREE- DI MENSI ONAL GROUND WATER FLOW ( TRESCOTT AND LARSON, 1976). THE CHEM CAL
TRANSPORT MCDEL WAS PREPARED BY S. S. PAPADOPULCS & ASSCOCI ATES ( SSP&A, 1989) .

El GAT SOURCE AREAS WERE CONSI DERED | N THE CONTAM NANT TRANSPORT MCODELI NG THE EVAPCRATI ON POND; THE
MANUFACTURI NG BUI LDI NG AND ASSOCI ATED FACI LI TIES THE M3 AREA;, THE SPACE SUPPORT BUI LDI NG AREA; THE | NACTI VE
SITE; THE R FLERANGEE LANDFI LL; THE GENERAL PURPCSE LAB (GPL); THE CHEM CAL TECHNOLOG ES LAB (CTL); THE US
Al R FORCE PROPERTI ES UPGRADI ENT OF THE CTL; AND THE US Al R FORCE PRCPERTI ES UPGRADI ENT OF THE MVAG FACI LI TY
ALONG THE EAST BRANCH OF BRUSH CREEK.

RESULTS OF THE CONTAM NANT TRANSPORT MCDELI NG | NDI CATED THAT MOST OF THE TCE OBSERVED I N THE ALLUVI AL AND
BEDROCK GROUND WATER AND THE SURFACE STREAMS CAN BE EXPLAI NED BY M GRATI ON FROM THE | NACTI VE SI TE AND THE M3
AREAS AT A CONSTANT RATE. IN FILTER GULCH THE TCE DI STRI BUTI ON WAS BEST MATCHED WHEN A CONSTANT TCE
CONCENTRATI ON CF 1, 200 PARTS PER BI LLI ON (PPB) WAS ASSUMED AT THE MB AREA. THI S | S SOVEWHAT LOMNER THAN THE
ESTI MATED AVERAGE SOURCE CONCENTRATION OF 1,800 PPB. I N DRY GULCH, WEST BRANCH OF BRUSH CREEK, AND BRUSH



CREEK, THE TCE DI STRI BUTI ON WAS ALMOST COVPLETELY EXPLAI NED BY M GRATI ON FROM THE | NACTI VE SI TE.

THERE WAS CONSI DERABLE DEBATE OVER DEVELOPI NG ESTI MATES OF THE UNCERTAI NTY ASSCCI ATED W TH THE MODEL RESULTS.
EPA DETERM NED THAT DEVELOPI NG AN ACCURATE PROBABI LI TY DI STRI BUTI ON FCR EXPOSURE PO NT CONCENTRATI ONS WAS NOT
PCSSI BLE G VEN THE LARGE NUMBER OF PARAMVETERS | NVOLVED IN THE MODEL. | NSTEAD, | T WAS AGREED THAT ESTI MATES
WOULD BE MADE FCR THE " UPPER BOUND' EXPCSURE PO NT CONCENTRATI ONS AT THE EXPOSURE PO NTS. THE UPPER BOUND
CONCENTRATI ON AT A VEELL WAS DEFI NED AS THE MEAN CONCENTRATI ON PLUS TWO STANDARD DEVI ATl ONS.

EXPOSURE PO NTS FOR WH CH THE UPPER BOUND CONCENTRATI ONS WERE EVALUATED | NCLUDED GROUND WATER WELLS ON- AND
OFF- SI TE, SURFACE WATER | N BRUSH CREEK, THE SOUTH PLATTE AND SO LS ON-SI TE ASSUM NG RESI DENTI AL AND

I NDUSTRI AL EXPCSURE SCENARI CS.  THE RESULTS OF THE RI SK ASSESSMENT DESCRI BE THE RI SK ASSOCI ATED W TH THESE
PO NTS OF EXPCSURE.

EVALUATI ON OF GROUND WATER REMEDI AL ALTERNATI VES

THE FOUR GROUND WATER ALTERNATI VES PRESENTED I N SECTI ONS 6. 6 THROUGH 6. 9 WERE EVALUATED USI NG THE MODEL TO
DETERM NE THE AMOUNT OF TI ME REQUI RED FOR GROUND WATER RESTORATI ON. THE MODEL ASSUMED THAT ALL SOURCES WERE
REMOVED COR REMEDI ATED. THE REMEDI AL Tl ME FRAMES FOR GROUND WATER RESTCRATI ON FOR EACH ALTERNATI VE ARE AS
FOLLOWG:

ALTERNATI VE RESTCORATI ON TI ME

GV 1 MORE THAN 130 YEARS OFFSI TE/ 70 YEARS ONSI TE
GV 2 130 YEARS ON-SI TEf MORE THAN 5 YEARS COFFSI TE
GN 3 45 YEARS ON- S| TE/ MORE THAN 5 YEARS OFFSI TE
GV 4 45 YEARS ON- S| TE/ MORE THAN 5 YEARS COFFSI TE

I'N SI MULATI NG THESE REMEDI AL ALTERNATI VES, THE CALI BRATED MODEL WAS MCZDI FI ED SO THAT THE ALLUVI AL GRCUND
WATER WAS COVPLETELY REMOVED AT REMOVED AT THESE PO NTS. THE WATER WAS THEN REI NJECTED | NTO THE SURFACE
WATER MCDEL SEGVENT CORRESPONDI NG TO THE LOCATI ON WHERE QUTFLOW FROM THE TREATMENT SYSTEM ENTERS BRUSH CREEK

CONTAM NATI ON TRANSPCORT MODELI NG AT THE CHEM M LL, SSB, AND EVAPORATI ON POND

SOURCE AREAS AFFECTI NG GROUND WATER WHI CH WERE NOT PART OF THE RI/FS BUT ARE CURRENTLY MANAGED UNDER RCRA
AUTHORI TY, WERE EVALUATED AS PART OF A SI TE- W DE GROUND WATER REMEDI ATI ON PLAN.  MODELI NG WAS USED TO ASSI ST
I'N THE SELECTI ON OF APPROPRI ATE SYSTEMS WH CH WERE ADDED TO THE GROUND WATER ALTERNATI VES I N THE FS.

CORRECTI VE ACTI ON MEASURES AT THE CHEM M LL, SSB, AND EVAPORATI ON POND AREAS WERE EVALUATED USI NG COUPLED
GROUND WATER FLOW AND CONTAM NANT TRANSPORT MCODELS AS DESCRI BED FOR THE SITE WDE MODEL. | N THE EVAPCRATI ON
POND AREA THE SAME SI TE W DE MODELS DESCRI BED PREVI QUSLY WERE USED TO EVALUATE CONTAM NANT TRANSPORT. AT THE
CHEM M LL AND SSB AREA, ADDI TI ONAL LOCALI ZED MODELS WERE DEVELCPED | N A MANNER ANALOGOUS TO THE OVERALL SI TE
MODEL. GROUND WATER TRANSPCORT WAS ESTI MATED BY CALI BRATI NG THE USGS' S THREE- DI MENSI ONAL MCDULAR FLOW PROGRAM
DEVELOPED BY MCDONALD AND HARBAUGH (1988) AND CONTAM NANT TRANSPORT WAS DETERM NED W TH A THREE- DI MENS|I ONAL
TRANSPORT CODE DEVELCPED BY SSP&A.

CONTAM NANTS SI MULATED | N THE CHEM M LL AREA I NCLUDE TCE, TCA, AND HEXAVALENT CHROM UM  CONTAM NANT
TRANSPORT MCDELI NG OF THE CHEM M LL AREA S| MULATED POTENTI AL CORRECTI VE MEASURES. THESE | NCLUDED (1)
PERFORATI ON AND W THDRAWAL OF GROUND WATER FROM ALL FOUR SUWPS IN THE CHEM M LL BASEMENT AND (2) PERFCRATI ON
AND GROUND WATER W THDRAWAL FROM ALL FOUR SUMPS (AS IN 1) AND PUWPACGE OF GROUND WATER FROM 9 WELLS LCCATED | N
AREAS CF GROUND WATER CONTAM NATI ON.

MODEL SI MULATI ONS | NDI CATED THAT PUMPI NG WATER FROM THE SUWPS | S AN EFFECTI VE METHOD OF REMOVI NG TCE AND TCA
FROM THE GRCUND WATER. | F A PUWPI NG ALTERNATI VE | S USED, TCA IS PREDI CTED TO DECREASE BELOW THE MAXI MUM
CONTAM NANT LEVEL (MCL) IN LESS THAN 8 YEARS. ADDI TI ONAL WELLS ARE REQUI RED TO ACH EVE COMPARABLE REMOVAL OF
CHROM UM FROM THE VI I NI TY OF THE HYDROSTATI C TEST TANK.  HEXAVALENT CHROM UM | S NOT EASI LY REMOVED DUE TO
ITS LIMTED M3BI LITY I N THE GROUND WATER AS COVPARED TO THE VCCS.

MODELI NG AT THE SSB SI MULATED A SCENARI O | NVOLVI NG PUMPI NG OF GROUND WATER FROM SEVEN VELLS IN THE AREA ALL
OF VWH CH SHOW SI GNS OF GROUND WATER CONTAM NATION. THE TOTAL FLON TO THE SEVEN WELLS | N THE REMEDI AL
ALTERNATI VE WAS LESS THAN 0.1 GPM  FURTHERMORE, BASED UPON MONI TORI NG DATA, THE MODEL PREDI CTED THE ACETONE
CONCENTRATI ONS WOULD DROP BELOW 2, 400 PPB (THE 10-6 RI SK LEVEL) IN 10 YEARS. ADDI TI ON OF EXTRACTI ON WELLS
WOULD NOT APPRECI ABLY ALTER THI S QUTCOVE W TH RESPECT TO THE TI ME REQUI RED TO ACH EVE THE CLEANUP LEVEL.

SI MULATI ONS OF REMEDI AL ALTERNATI VES | N THE EVAPCRATI ON POND AREA CONSI DERED THE TRANSPORT OF TCA.  MODELI NG
RESULTS | NDI CATED THAT TCA CONCENTRATI ON I N THE ALLUVI AL GROUND WATER WOULD BE DECREASED S| GNI FI CANTLY IN 10
YEARS UNDER A SCENARI O OF SCQURCE CONTRCL BY FI XATI ON AND CAPPI NG  SOURCE CONTROL DCES NOT HAVE A SI GNI FI CANT



I MPACT ON BEDROCK TCA CONCENTRATIONS IN TH' S SAME TI ME FRAME DUE TO THE LONER GROUND WATER VELOCI TY.

#SSR
SUMVARY CF SITE RI SK

A PUBLI C HEALTH EVALUATI ON (PHE) AND ECOLOG CAL ASSESSMENT (EA) WERE PERFORMED FOR THE MVAG SI TE BY CLEMENT
ASSCCI ATES, I NC. (CAl, 1990). THE | NFORVATI ON PRESENTED IN TH S SECTION | S SUMWARI ZED FROM THAT REPORT. THE
PURPCSE OF THE PHE AND EA WAS TO EVALUATE THE RI SK TO HUVAN HEALTH AND THE ENVI RONMENTAL | MPACTS VH CH M GHT
BE ASSCCI ATED W TH THE MVAG SI TE UNDER CURRENT OR POTENTI AL FUTURE CONDI TI ONS OF LAND USE. THE PHE AND EA
CONSTI TUTE A BASELI NE RI SK ASSESSMENT. THEY ARE BASED ON THE ASSUMPTI ON THAT NO REMEDI AL ACTI ON OR

M TI GATI ON PROCEDURES ARE | NSTI TUTED CR I N PLACE THAT M GHT LOMER THE CONCENTRATI ONS OR REDUCE THE EFFECTS OF
CONTAM NATI ON | DENTIFIED I N VARIQUS MEDIA ON THE SITE. THE RI SKS ASSCCI ATED W TH THE SI TE WERE EVALUATED TO
FACI LI TATE SELECTI ON OF REMEDI AL ACTI ONS AT THE SI TE.

CONTAM NANT | DENTI FI CATI ON | NFORVATI ON
CONTAM NANT CONCENTRATI ONS USED | N THE Rl SK ASSESSMENT WERE CF TWD TYPES:
1. VALI DATED SAMPLI NG DATA

2. DATA GENERATED BY COVPUTER MODELI NG THAT RESULTED | N ESTI MATED CHEM CAL CONCENTRATI ONS AT LOCATI ONS
DOMSTREAM FROM KNOAN SOURCES FOR FUTURE AND PRESENT CONDI TI ONS.

THESE DATA WERE USED TO | DENTI FY THE MEDI A AND CONTAM NANTS CF CONCERN, TO CALCULATE THE ASSOCI ATED HEALTH
RI SKS, AND TO EVALUATE POTENTI AL ENVI RONMVENTAL EFFECTS.

MVEDI A OF CONCERN

THREE MEDI A OF CONCERN WERE | DENTI FI ED BECAUSE THEY COULD BE PATHWAYS OF EXPOSURE TO CONTAM NANTS ORI G NATI NG
ON THE MVAG SITE: SO L, SURFACE WATER, AND GROUND WATER. THE BASI S FOR SELECTI ON OF THESE MEDI A WAS THE
PRESENCE OF S| GNI FI CANT CONCENTRATI ONS OF CONTAM NANTS AND THE POTENTI AL FOR HUMAN EXPOSURE AND ENVI RONVENTAL
EFFECTS ASSCCI ATED W TH THESE CONCENTRATI ONS.

AR WAS NOT SELECTED AS A MEDI A OF CONCERN BECAUSE Al R MONI TORI NG DATA SHOAED NO | NORGANI C CONTAM NATI ON AND
I NSI GNI FI CANT CONTAM NATI ON ( LOW CONCENTRATI ONS DETECTED ONLY ONCE) OF VOCS.  TRANSPORT OF NON- VOLATI LE
COVPOUNDS BY Al RBORNE DUSTS WAS NOT CONSI DERED | N THE RI SK ASSESSMENT EXCEPT FCR THE CASE COF ON-SI TE
CONSTRUCTI ON WORKERS | NVOLVED | N ACTI VI TI ES THAT DI STURB SUBSURFACE SO L FOR LI M TED PERI GDS OF TI ME.

SEDI MENT WAS NOT CONSI DERED A MEDI UM OF CONCERN BECAUSE SAMPLI NG DATA | NDI CATED NO S| GNI FI CANT CONTAM NATI ON
W TH N THAT MEDI UM

CONTAM NANTS OF CONCERN | N EACH MEDI UM

CHEM CALS OF POTENTI AL CONCERN FOR THE RI SK ASSESSMENT WERE SELECTED BY A PROCESS COF ELI M NATI ON.  SAMPLI NG
DATA FOR EACH CHEM CAL WERE SCRUTI NI ZED AND COMPARED TO SELECTI ON CRITERIA. THE FOLLOWN NG CRI TERI A WERE USED
TO ELI M NATE A DETECTED CONTAM NANT FROM FURTHER CONSI DERATI ON:

. THE CONTAM NANT WAS NOT SPECI FI CALLY | DENTI FI ED I N THE SAMPLI NG RESULTS BUT WAS REPORTED ONLY
AS A CHEM CAL CLASS.

. NO TOXICI TY CRITERIA EXI ST WTH WH CH TO EVALUATE THE HEALTH OR ENVI RONVENTAL EFFECTS OF THE
| DENTI FI ED CHEM CAL.

. THE CHEM CAL CONCENTRATI ON WAS NOT ABOVE LOCAL OR REG ONAL BACKGRCOUND CONCENTRATI ONS.

. THE CHEM CAL WAS DETECTED W TH A FREQUENCY OF LESS THAN 5 PERCENT OR ONLY ONCE, AND WAS NOT
DETECTED FREQUENTLY ABOVE BACKGROUND | N RELATED MEDI A

. THE SAVPLI NG DATA DI D NOT MEET LEVEL 4 CRI TERI A FOR DATA QUALI TY OBJECTI VES (DQOS) AS DEFI NED
BY EPA (EPA, 1987) AND THE CHEM CAL WAS NOT DETECTED ABOVE BACKGROUND LEVELS | N RELATED MEDI A

I'N ADDI TION, ONLY DI SSOLVED METALS WERE CONS| DERED | N GROUND WATER ( THAT IS ONLY THE METALS DETECTED I N

FI LTERED GROUND WATER SAMPLES) W TH THE EXCEPTI ON OF HEXAVALENT CHROM UM  TOTAL METALS ( METALS DETECTED I N
UNFI LTERED SAMPLES) WERE CONSI DERED | N SELECTI ON OF CHEM CALS OF CONCERN FOR SURFACEWATER  RADI QACTI VE
PARAMETERS WERE NOT CONSI DERED BECAUSE OF THE PROXI M TY OF URAN UM BEARI NG GEOLOG CAL ZONES AND M NI VAL

H STORI C USE CF RADI QACTI VE COVPOUNDS ON THE SI TE.



CHEM CALS COF POTENTI AL CONCERN WVERE | DENTI FI ED SEPARATELY | N EACH OF 11 DI FFERENT GEOGRAPH C AREAS FOR GROUND
WATER, 9 DI FFERENT AREA OF SURFACE FLOW FOR SURFACE WATER, AND 9 GECGRAPH C AREAS FOR SO L CONTAM NATI ON. UP
TO 53 CHEM CALS WERE DETERM NED TO BE OF POTENTI AL CONCERN EACH OF THESE AREA, W TH THE LARGEST NUMBER BEI NG
PRESENT IN THE SO LS AND GROUND WATER IN THE | NACTI VE SI TE AREA. CLASSES CF CHEM CALS DESI GNATED TO BE CF
CONCERN | NCLUDED:

. CHLORI NATED ALI PHATI C CRGANI C COVPOUNDS ACCOUNTED FOR MOST OF THE CHEM CALS OF CONCERN
CONSI DERED AND | NCLUDED TCE, TETRACHLORCETHYLENE, 1,1,1-TCA AND A SU TE OF TRANSFCRVATI ON
PRODUCTS | NCLUDI NG VI NYL CHLORI DE

. ARQVATI C COVPOUNDS | NCLUDI NG BENZENE, TCOLUENE, PHENCLS, AND XYLENES

. HYDRAZI NES AND THE TRANSFCORIVATI ON PRCDUCT NDVA

. PCOLYCYCLI C AROVATI C HYDROCARBONS ( PAH) | NCLUDI NG BENZOL( A) PYRENE

. PCLYCHLCRI NATED BI PHENYLS ( PCBS)

. I NORGANI C COMPQUNDS | NCLUDI NG FLUCRI DE, NI TRATES AND NI TRI TES, CYAN DE, AND AT LEAST 16 METALS

I NCLUDI NG HEXAVALENT CHROM UM ARSENI C, LEAD, CADM UM AND BERYLLI UM

THE COVPLETE LI STI NG OF CHEM CALS OF CONCERN FCR EACH MEDI A | N EACH GEOGRAPH C AREA | S PROVI DED | N TABLES 2-5
THROUGH 2-8 IN THE PHE (CAI, 1990).

CONCENTRATI ON OF CHEM CALS

I N GENERAL, CONCENTRATI ONS OF CHEM CALS ARE H GHEST | N GROUND WATER AND SO L AND LOAEST | N SURFACE WATER ON
THE SITE. OF THE 11 CGEOCGRAPH C AREAS ON THE SI TE THAT WERE | NVESTI GATED, THE MOST CONTAM NATED AREAS BOTH I N
NUMBERS COF CONTAM NANTS AND CONCENTRATI ONS OF CONTAM NANTS ARE THE | NACTI VE SI TE AND THE MB AREA. THE FILTER
GQULCH AREA IS ALSO ASSCCI ATED W TH RELATI VELY MORE CONTAM NANTS OR HI GHER CONCENTRATI ONS OF CONTAM NANTS THAN
OTHER SI TE AREAS.

CONCENTRATI ONS OF ORGANI C CONTAM NANTS | N GROUND WATER WERE GENERALLY IN THE PPB RANGE BUT A LARGE NUMBER OF
ORGANI C AND | NORGANI C CONTAM NANTS WERE FOUND | N PARTS PER M LLI ON (PPM CONCENTRATI ONS | N AT LEAST ONE
GECGRAPHI C AREA | NCLUDI NG

. THE KETONES ACETONE AND 2- BUTANONE

. THE CHLORI NATED AL| PHATI C COMPOUNDS METHYLENE CHLORI DE, TCE, TETRACHLORCETHYLENE, 1,1, 1- TCA AND
THE TRANSFORVATI ON PRODUCTS CI'S- AND TRANS-1, 2-DCE, 1, 1-DCE, AND 1, 1- DCA

. THE AROVATI C COVPOUNDS TCOLUENE AND TOTAL XYLENES
. THE NI TROGEN CONTAI NI NG CRGANI C COVPOUND MONOMETHYL HYDRAZI NE
. | NORGANI C COVPCUNDS | NCLUDI NG THE METALS HEXAVALENT CHROM UM TOTAL CHROM UM ARSENI C, | RON,

MANGANESE, MERCURY, SILVER, COPPER, ALUM NUM THE HALOGEN FLUORI DE, THE NI TROGEN- CONTAI NI NG
| NORGANI C COVPCUNDS NI TRATE AND NI TRI TE, AND AMMONI A

OF THE ORGANI C CONTAM NANTS, TCE CONTAM NATI ON GROUND WATER WAS THE H GHEST AND MOST W DESPREAD. TCE WAS
DETECTED I N NI NE GROUND WATER STUDY AREAS AND WAS FOUND | N PPM CONCENTRATI ONS | N FI VE GROUND WATER STUDY
AREAS ON-SI TE.  RELATED CHLORI NATED COVPOUNDS AND TRANSFCRIVATI ON PRCDUCTS WERE ALSO W DESPREAD, ALTHOUGH NOT
GENERALLY I N SUCH RELATI VELY H GH CONCENTRATI ONS.

HEXAVALENT CHRCM UM WAS DETECTED I N SI X STUDY AREAS ALTHOUGH | T WAS ELI M NATED AS A CHEM CAL OF POTENTI AL
CONCERN FOR THE RI SK ASSESSMENT | N THREE STUDY AREAS. | T WAS FOUND | N PPM CONCENTRATI ONS | N TWD AREAS; BE M3
AREA AND THE | NACTI VE SI TE.

THE | MPORTANT TRANSFORVATI ON PRCDUCTS VI NYL CHLORI DE AND NDVA WERE EACH FOUND | N CONCENTRATI ONS GREATER THAN
100 PPB IN THE FI LTER GULCH AREA AND THE | NACTI VE SI TE AREA, RESPECTI VELY. VI NYL CHLORI DE WAS ALSO DETECTED
IN ONE OTHER GROUND WATER STUDY AREA.

THE CONTAM NANT CONCENTRATI ONS | N GROUND WATER USED IN THE RI SK ASSESSMENT ARE TABULATED | N TABLES A-1
THROUGH A-11 IN THE PHE (CAl, 1990).



THE NUMBER AND CONCENTRATI ON CF SO L CONTAM NANTS WAS HI GHEST | N THE | NACTI VE SI TE AND M3 AREAS WHERE A TOTAL
OF 44 CHEM CALS WERE DETECTED | N PPM CONCENTRATI ONS | NCLUDI NG

. TCE, TETRACHLORCETHYLENE, AND RELATED COVPOUNDS
. FI VE BENZENE- RELATED COVPOUNDS

. ELEVEN PAHS

. FOUR PCBS

. El GHT METALS | NCLUDI NG HEXAVALENT CHROM UM

. OTHER | NORGANI C COVPQUNDS | NCLUDI NG CYANI DE

ADDI TI ONALLY, | N THESE TWD AREAS THE METALS ALUM NUM BARI UM COPPER, AND TOTAL CHROM UM (| NCLUDI NG
HEXAVALENT) WERE MEASURED | N PARTS PER THOUSAND CONCENTRATI ONS ( THAT | S FOR EVERY KI LOGRAM CF SO L THERE WAS
ONE GRAM OF THESE METALS AT THE SAMPLED LOCATION). VI NYL CHLORI DE WAS ALSO DETECTED | N THESE TWD AREAS AT A
CONCENTRATI ON GREATER BA 100 PPB.

SO L CONCENTRATI ONS OF CONTAM NANTS DETECTED | N ALL STUDY AREAS ARE TABULATED | N TABLES A-23 THROUGH A-31 OF
THE PHE (CAl, 1990).

SURFACE WATER ON- S| TE WAS ASSOCI ATED W TH CONCENTRATI ONS OF CHEM CALS | N THE PPB RANGE AND W TH FEWER
DETECTED COMPOUNDS, PRI MARI LY METALS AND FEW ORGANI C CHEM CALS, MOST NOTABLY TCE. | RON AND NI TRATE VERE
DETECTED AT LEAST ONCE | N O\ SI TE SURFACE WATER | N THE PPM RANGE. THE ALI PHATI C COVPOUND TCE WAS DETECTED AT
A MAXI MUM CONCENTRATI ON OF GREATER THAN 100 PPB I N LARI AT GULCH SURFACE WATER VI NYL CHLORI DE WAS DETECTED
IN THE FI LTER GULCH SURFACE WATER AT APPROXI MATELY 3 PPB. TABLES A-12 THROUGH A-22 OF THE PHE PRESENT THE
COMPLETE RESULTS OF CONTAM NANT OONCENTRATI ONS DETECTED | N SURFACE WATER | NCLUDI NG THE SOUTH PLATTE R VER
SAMPLI NG RESULTS (CAI, 1990).

EXPOSURE ASSESSMENT | NFORNVATI ON

HUVAN EXPOSURE TO CONTAM NANTS OF CONCERN | DENTI FI ED ON THE MVAG SI TE WERE ASSESSED BASED ON THE PRESENCE OF
CONTAM NANTS I N THE THREE PRI MARY MEDI A OF CONCERN (SO L, GROUND WATER, AND SURFACE WATER) AND THE LI KELI HOOD
OF HUVAN CONTACT W TH HOSE MEDI A BY | NHALATI ON, | NGESTI ON, AND DERVAL CONTACT. EXPCSURES TO NON- HUVAN

SPECI ES VERE EVALUATED BASED ON CHEM CAL CONCENTRATIONS I N SO L AND SURFACE WATER AND THE LI KELI HOCD CF

DI RECT CONTACT W TH THESE CONTAM NANTS BY W LDLI FE OR PLANT SPECI ES. EPA REQUI RED THE EVALUATI ON OF DOMESTI C
USE OF GROUND WATER ON-SI TE AS A REASONABLE MAXI MUM EXPOSURE SCENARI O

EXPOSURE PATHWAYS

FOR HUVANS, THE FOLLOWN NG MAJOR PATHWAYS WERE EVALUATED:

. I NGESTI ON OF VENI SON OR FI SH THAT HAD CONTACTED SI TE CONTAM NANTS I N SO LS AND SURFACE WATER ON
OR PROXI MATE TO THE MVAG SI TE

. DI RECT CONTACT W TH CONTAM NATED SO LS I N DI FFERENT GEOGRAPHI C AREAS ON- S| TE BY | NCI DENTAL
I NGESTI ON, | NHALATI ON, AND DERVAL ABSCRPTI ON

. DOMESTI C USE COF SURFACE OR GROUND WATER AT VARl QUS SAMPLED EXPOSURE PO NTS RESULTI NG I N
EXPOSURE BY | NGESTI ON AND | NHALATI ON OF CONTAM NANTS VOLATI LI ZI NG FROM WATER DURI NG USE

NI NETEEN POTENTI AL PATHWAYS WERE | NI TI ALLY CONSI DERED BUT ONLY 11 WERE EVALUATED AS LIKELY TO BE COWPLETE.
ALL PATHWAYS CONSI DERED ARE TABULATED I N TABLES 4-2 AND 4-6 OF THE PH (CAl, 1990).

FOR W LDLI FE AND PLANTS THE FOLLOW NG EXPOSURE PATHWAYS WERE | DENTI FI ED:

. DI RECT CONTACT W TH CONTAM NANTS | N SO L BY | NHALATI ON, | NGESTION, AERI AL DEPCSI TI ON AND
ABSORPTI ON ( SUCH AS DEPOSI TI ON ON PLANTS), OR DERVAL EXPOSURE (SUCH AS DURI NG BURROW NG
BEHAVI OR)

. DI RECT CONTACT W TH CONTAM NANTS | N SURFACE WATER BY | NGESTI ON, BY DERMAL ABSCRPTI ON DURI NG

BATH NG OR SWMM NG OR FOR FI SH DURI NG RESPI RATI ON THROUGH G LLS

. DI RECT CONTACT W TH CONTAM NATED SEDI MENTS BY WADI NG ANI MALS OR BI RDS, CR BY | NGESTI ON BY
BOTTOM FEEDI NG | NVERTEBRATES OR FI SH | NDI RECT CONTACT W TH CONTAM NANTS ORI G NATI NG ON THE MVAG
SI TE BY | NGESTI ON OF CONTAM NATED PREY OR VEGETATI ON

MOST OF THESE PATHWAYS WERE CONSI DERED ONLY QUALI TATI VELY I N THE ASSESSMENT BECAUSE DATA ARE LACKI NG FCR
QUANTI TATI VE EVALUATI ON.



POTENTI AL EXPCSED POPULATI ONS

POTENTI ALLY EXPOSED HUMAN POPULATI ONS WERE | DENTI FI ED TO | NCLUDE THE FOLLOW NG

. DEER HUNTERS ON THE SI TE AND PERSONS FI SH NG I N THE NEARBY SQUTH PLATTE RI VER OR THE DI VI SI ON
OF WLDLI FE PONDS

. WORKERS AT THE MVAG SI TE WORKI NG AT SPECI FI C QUTDOOR LOCATI ONS
. DOMESTI C USERS OF WATER FROM THE CHATFI ELD RESERVO R DOANSTREAM FROM THE SI TE
. HYPOTHETI CAL RESI DENTS LI VI NG ON-SI TE

ANI MAL AND PLANT PCOPULATI ONS POTENTI ALLY EXPCSED | NCLUDE:

. RARE, THREATENED, OR ENDANGERED SPECI ES | NCLUDI NG A PLANT RARE ONLY | N COLORADO, THE ANNUAL
THREEAWN, AND TWD FEDERALLY- LI STED ENDANGERED SPECI ES: THE BALD EAGLE AND THE PERECGRI NE FALCON

. PLANT, TERRESTRI AL ANI MAL, AND BI RD SPECI ES ASSCCI ATED W TH THE VARI ETY OF HABI TATS ON OR
PROXI MATE TO THE SI TE THAT RANGE FROM GRASSLANDS TO MOUNTAI N HABI TATS AND | NCLUDE RI PARI AN
HABI TATS ALONG THE SOUTH PLATTE R VER AND THE CHATFI ELD RESERVA R

. AQUATI C SPECI ES | N THE SQUTH PLATTE RI VER AND THE CHATFI ELD RESERVA R | NCLUDI NG GAME FI SH AND
THE POPULATI ONS OF SPECI ES THAT SUPPORT THEM

. THE POPULATI ONS OF FI SH, | NVERTEBRATE, AND PLANT SPECI ES THAT MAY LI VE OR RANCGE | NTO THE
ON-SI TE STREAMS OF BRUSH CREEK, DRY CREEK, FILTER GULCH AND LARI AT GULCH SOME CF WH CH HAVE
PERENNI AL FLOW I N CERTAI N PORTI ONS OF THEI R COURSES THROUGH AND OFF THE SI TE

MONI TORI NG CR MCDELI NG DATA AND ASSUMPTI ONS USED TO CHARACTERI ZED EXPCSURE PO NT CONCENTRATI ONS

BOTH MONI TORI NG AND MODELI NG DATA WERE USED TO ESTI MATE EXPOSURE CONCENTRATI ONS. MONI TORI NG DATA FROM
ON-SITE SO L, SURFACE WATER, GROUND WATER SAMPLI NG AND Al R MONI TORI NG DATA WERE USED FCR MOST ON-SI TE
EXPOSURE PO NTS. OFF-SI TE SAMPLI NG DATA THAT WAS COLLECTED | NCLUDED SURFACE WATER SAMPLES COLLECTED FROM THE
KASSLER AREA, THE SQUTH PLATTE RI VER, AND THE LAST CHANCE DI TCH. CGEOMETRI C MEAN AND MAXI MUM VALUES WERE USED
TO EVALUATE THE AVERACGE AND PLAUSI BLE MAXI MUM EXPOSURES, RESPECTI VELY.

THE M GRATI ON OF CONTAM NANTS | N GROUND WATER WAS MODELED FROM SEVEN MAJOR SOURCE AREAS ASSUM NG LI NEAR
ADSCORPTI ON.  CONTAM NANT CONCENTRATI ONS WERE ESTI MATED BY MODELI NG FCR OFF- SI TE EXPOSURE PO NTS AND FOR SQOVE
GRCUND WATER PO NTS ON-SITE.  FOR MODELI NG PURPCSES, THE TWO GROUND WATER EXTRACTI ON AND TREATMENT SYSTENS
CURRENTLY OPERATI NG WERE ASSUMED TO NOT BE I N OPERATI ON. CRGANI C COVPOUNDS WERE PRI MARI LY ASSUMED TO MOVE AT
THE LI NEAR VELOCI TY OF WATER WH LE RETARDATI ON CCEFFI G ENTS WERE USED TO MODEL THE MOVEMENT OF | NORGANI C
COVPOUNDS AND METALS.

THE VOLATI LI ZATI ON OF CHEM CALS FROM SURFACE WATER WAS MCDELED ASSUM NG EXPONENTI AL DECAY OF CONCENTRATI ONS.
THE VOLATI LE ORGANI C TRANSFER CCEFFI Cl ENT WAS ESTI MATED TO BE 0.4 BASED ON- Sl TE- SPECI FI C DATA.  VOLATI LI ZATI ON
OF CONTAM NANTS FROM SO L WAS PREDI CTED BASED ON CHEM CAL- SPECI FI C VAPCR PRESSURE ANDY R HENRY' S LAW
CONSTANTS. EM SSI ONS FACTORS AND A SI MPLE BOX MODEL WERE USED TO ESTI MATE CONTAM NANT CONCENTRATIONS IN Al R
AS A RESULT OF SO L- DI STURBI NG ACTI VI TI ES SUCH AS CONSTRUCTI ON.

CONCENTRATI ONS OF CHEM CALS | N THE CHATFI ELD RESERVA R WERE ESTI MATED BASED ON PREDI CTED CONCENTRATI ONS IN
THE SQUTH PLATTE RI VER MULTI PLI ED BY 0.85 TO ACCOUNT FCR THE CONTRI BUTI ON OF OTHER SOQURCES TO THE RESERVA R
RI VER CONCENTRATI ONS WERE BASED ON THE ESTI MATED LOCATI ON WHERE ALL CHEM CAL CONTAM NANTS FROM THE SI TE WOULD
HAVE DI SCHARGED.

CONTAM NANT CONCENTRATI ONS | N VENI SON WERE ESTI MATED USI NG MODI FI ED TRANSFER CCEFFI Gl ENTS FOR UPTAKE COF
CHEM CALS | N BEEF CATTLE. BI OCONCENTRATI ON FACTORS I N FI SH WERE BASED ON LI TERATURE VALUES OR WERE ESTI MATED
I'F NOT I N THE PUBLI SHED LI TERATURE.

FOR A COVWPLETE ACCOUNT OF DATA AND ASSUMPTI ONS USED, THE PHE SHOULD BE CONSULTED (CAI, 1990).

ASSUMPTI ONS OF EXPOCSURE FREQUENCY AND DURATI ON

THE ASSUMPTI ONS REGARDI NG EXPCSURE FREQUENCY AND DURATI ON FCR THE VARI QUS PATHWAYS EVALUATED ARE PRESENTED | N
TABLE 5-1 OF TH S REPCRT.



CURRENT AND FUTURE USE SCENARI CS
ASSUMPTI ONS

THE BASELI NE RI SK ASSESSMENT RELI ED PRI MARI LY ON STANDARD ASSUMPTI ONS OF EXPOSURE AVAI LABLE | N THE EXPCSURE
FACTORS HANDBOCK (1988). ASSUMPTI ONS CONCERNI NG AVERAGE BODY WEI GHT, CONSUMPTI ON RATES FOR WATER AND FI SH,
SHONERI NG TI MES, | NHALATI ON RATES, RATES OF | NClI DENTAL | NGESTION OF SO L, BODY SURFACE AREA, AVERACE

LI FETI ME, TI ME SPENT SW MM NG OR WADI NG AND RESI DENCE DURATI ON WERE ALL BASED ON DATA FROM THE HANDBOCK.
OTHER PUBLI SHED LI TERATURE OR PROFESSI ONAL JUDGEMENT WERE USED WHEN DATA WERE NOT AVAI LABLE | N THE HANDBOCK.
THE PHE PRESENTS THE ASSUMPTI ONS USED FOR EXPOSURE | N CHAPTER 5 AND I N APPENDI X C (CAl, 1990).

CURRENT USE SCENARI O

THE EXPCSED POPULATI ONS CONSI DERED | N THE CURRENT USE SCENARI O ARE LI STED I N TABLE 5-1. ACCESS TO THE SITE
I'S RESTRI CTED UNDER CURRENT CONDI Tl ONS.

FUTURE USE SCENARI O

THE EXPOSED POPULATI ONS CONSI DERED | N THE FUTURE USE SCENARI O ARE LI STED I N TABLE 5-1. CURRENTLY UNUSED
PORTI ONS OF THE SI TE ARE ASSUMED TO BE STCRAGE AREAS RESULTI NG I N EMPLOYEE EXPOSURE TO H GH CONTAM NATI ON.
AN ALTERNATI VE ASSUMPTI ON | NCLUDED THE S| TE BEI NG DEVELOPED FOR RESI DENTI AL USE, EXPCSI NG CONSTRUCTI ON
WORKERS TO SUBSURFACE SO LS AND RESI DENTS TO CONTAM NATED MEDI A, THE KASSLER SYSTEM WAS ASSUMED TO RESUME
OPERATI ON | N ORDER TO EVALUATE | TS EFFECT ON CONTAM NANTS REACH NG THE SQUTH PLATTE Rl VER

TOXI I TY ASSESSMENT | NFORVATI ON
SLOPE FACTORS

SLOPE FACTORS (SF) HAVE BEEN DEVELOPED BY THE EPA CARCI NOGENI C ASSESSMENT GROUP (CAG FOR ESTI MATI NG EXCESS
LI FETI ME CANCER Rl SKS ASSOCI ATED W TH EXPCSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS. SFS, WH CH ARE
EXPRESSED IN UNI TS OF (MF KG DAY) (-1), ARE MULTIPLI ED BY THE ESTI MATED | NTAKE OF A POTENTI AL CARCI NOGEN, I N
MZ K& DAY, TO PROVI DE AN UPPER BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER RI SK ASSOCI ATED W TH EXPOSURE AT
THAT | NTAKE LEVEL. THE TERM "UPPER BCOUND' REFLECTS THE CONSERVATI VE ESTI MATE OF RI SKS CALCULATED FROM THE
SF.  USE OF TH S APPRCACH MAKES UNDERESTI MATI NG THE ACTUAL CANCER RI SK HI GHLY UNLI KELY. SFS ARE DERI VED FROM
THE RESULTS OF HUVAN EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI VAL Bl QASSAYS TO WHI CH ANI MAL- TO- HUVAN

EXTRAPCLATI ON AND UNCERTAI NTY FACTORS HAVE BEEN APPLI ED. SFS FOR THE MAJOR CONTAM NANTS AT THE MVAG S| TE ARE
PRESENTED | N TABLE 5- 2.

REFERENCE DOSE

REFERENCE DCSES ( RFDS) HAVE BEEN DEVELCPED BY EPA TO | NDI CATE THE POTENTI AL FOR ADVERSE HEALTH EFFECTS FROM
EXPOSURE TO CHEM CALS EXHI Bl TI NG NONCARCI NOGENI C EFFECTS. RFDS, WH CH ARE EXPRESSED I N UNI TS OF MJ KG DAY,
ARE ESTI MATES OF LI FETI ME DAILY EXPOSURE LEVELS FOR HUVANS, | NCLUDI NG SENSI Tl VE | NDI VI DUALS.  ESTI MATED

I NTAKES OF CHEM CALS FROM ENVI RONVENTAL MEDI A (SUCH AS THE AMOUNT OF A CHEM CAL | NGESTED FROM CONTAM NATED
DRI NKI NG WATER) CAN BE COWMPARED TO THE RFD. RFDS ARE DERI VED FROM HUVAN EPI DEM OLOGd CAL STUDI ES OR ANI VAL
STUDI ES TO WHI CH UNCERTAI NTY FACTORS HAVE BEEN APPLIED (THAT IS, TO ACCOUNT FOR THE USE OF ANI MAL DATA TO
PREDI CT EFFECTS ON HUMANS). THESE UNCERTAI NTY FACTORS HELP ENSURE THAT THE RFDS W LL NOT UNDERESTI MATE THE
POTENTI AL FOR ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR.  RFDS FOR THE MAJOR CONTAM NANTS AT THE MMAG SI TE ARE
PRESENTED | N TABLE 5- 3.

EXPLANATI ON OF TOXI A TY | NFORVATI ON

THE SFS AND RFDS WERE USED TO QUANTI TATI VELY CHARACTERI ZE THE HEALTH RI SK ASSCCI ATED W TH THE CONTAM NANTS COF
CONCERN.  EXAM NATI ON OF TABLES 5-2 AND 5-3 REVEALS THAT SFS VARY BY UP TO 4 ORDERS OF MAGNI TUDE (A FACTOR OF
10, 000) AND THAT RFDS ALSO VARY SUBSTANTI ALLY. A LARCGE SF | NDI CATES THAT A LOW EXPOSURE COR | NTAKE PRODUCED
CARCI NOGENI C EFFECTS IN THE STUDY OR STUDI ES USED TO DETERM NE THE SF ANDY R THAT THE UNCERTAI NTY ASSOCI ATED
WTH THE CARCINOCGENICI TY OF THE CHEM CAL 1S HGH A SMALL SF | NDI CATES THAT AT LOW EXPOSURES CR | NTAKES THE
CARCI NOGENI C EFFECTS WERE LOWN ANDY OR THAT THE UNCERTAINTY | S LON FOR RFDS, THE LONER THE RFD THE GREATER
THE POTENTI AL FOR ADVERSE EFFECTS AT LOW I NTAKES ANDY OR THE H GHER THE UNCERTAI NTY ASSCCI ATED W TH THE RFD.
GENERALLY, H GH SFS AND LOW RFDS ARE ASSOCI ATED W TH CHEM CALS THAT HAVE SHOM A H GH POTENTI AL FOR

CARCI NOGENI C OR OTHER ADVERSE EFFECTS, AT LEAST IN ANI MAL STUDIES. AS AN EXAMPLE, THE RFD FOR TCE IS

RELATI VELY LOW | NDI CATI NG A H GH POTENTI AL FOR ADVERSE EFFECTS TO BE ASSOCI ATED W TH EXPOSURE TO THI S

CONTAM NANT. HOWEVER, THE SF FOR VINYL CHLORI DE, A TRANSFORMATI ON PRODUCT CF TCE, |'S MUCH H GHER THAN THE SF
FOR TCE, | NDI CATI NG THAT AT SI M LAR EXPOSURES THERE MAY BE A H GHER POTENTI AL FOR CARCI NOGENI C EFFECTS TO
OCCUR FROM VI NYL CHLORI DE THAN FROM TCE:



QUALI TATI VE | NFORVATI ON REGARDI NG THE TYPES OF TOXICI TY OR CARCINOGENI CI TY OF THE 53 COVPOUNDS OF CONCERN
WERE PROVI DED I N TOXI G TY PRCOFI LES PRESENTED | N APPENDI X B OF THE PHE.

RI SK CHARACTERI ZATI ON | NFORVATI ON

Rl SK WAS CHARACTERI ZED FCOR CARCI NOGENI C AND NONCARCI NOGENI C EFFECTS THAT COULD POTENTI ALLY RESULT FROM
EXPOSURE TO CHEM CAL CONTAM NANTS DETECTED ON THE MVAG SI TE.

QUANTI FI ED CARCI NOGENI C RI SK FOR EACH CONTAM NANT OF CONCERN I N EACH PATHWAY

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL W TH THE CANCER SLCPE FACTOR
THESE Rl SKS ARE PROBABI LI TI ES THAT ARE CGENERALLY EXPRESSED | N SCI ENTI FI C NOTATION (THAT IS, 1 X (10-6)). AN
EXCESS LI FETI ME CANCER RISK OF 1 X (10-6) | NDI CATES THAT, AS A PLAUSI BLE UPPER BOUND, AN | NDI VI DUAL HAS A ONE
I'N ONE M LLI ON CHANCE OF DEVELOPI NG CANCER AS A RESULT OF SI TE- RELATED EXPCSURE TO A CARCI NOGEN OVER A

70- YEAR LI FETI ME UNDER THE SPECI FI C EXPOCSURE CONDI TI ONS AT A SITE.

THE CARCI NOGENI C RI SK ASSCCI ATED W TH EACH OF THE 53 CHEM CAL CONTAM NANTS OF CONCERN FOR EACH PATHWAY AND
EXPOSURE PO NT | S PRESENTED I N TABLES E-1 THROUGH E-66 OF THE PHE (CAl, 1990). TABLE 5-4 PRESENTS A SUMVARY
OF RI SK | NFORVATI ON FCR 14 OF THE CHEM CALS OF CONCERN.  EACH OF THE CHEM CALS I N TABLE 5-4 MEETS THE
FOLLON NG CRI TERI A FOR | NCLUSI ON:

. THE CHEM CAL HAS BEEN CLASS| FI ED BY EPA AS A KNOM OR SUSPECTED CARCI NOGEN.

. THE CHEM CAL WAS DESCRI BED I N THE PHE AS CONTRI BUTI NG TO A CANCER RI SK OF GREATER THAN OR EQUAL
TO 1 X (10-6) FOR AT LEAST ONE EXPOSURE PATHWAY.

. THE CONCENTRATI ON OF THE CHEM CAL EXCEEDED A FEDERAL STANDARD (SUCH AS A THE MCL FOR DRI NKI NG
WATER) | N AT LEAST ONE SAMPLI NG LOCATI ON AT THE MVAG

COVBI NED CARCI NOGENI C EFFECTS

THE COMBI NED RI SK FOR EXPOSURE TO ALL OF THE CHEM CALS OF CONCERN FOR A PARTI CULAR PATHWAY AND EXPOSURE PO NT
ARE G VEN I N TABLES 8-1 TO 8-4 OF THE PHE (PP. 8-6 TO 8-17, CAl, 1990).

THE ONLY EXPCSURE PATHWAY CONSI DERED FOR CURRENT LAND USE CONDI TI ONS THAT 1S ASSOCI ATED WTH A Rl SK GREATER
THAN 1 X (10-6) ACCORDI NG TO THE ASSUMPTI ONS USED IN THE PHE | S DOVESTI C USE OF WATER FROM THE CHATFI ELD
RESERVA R, BUT ONLY FOR THE PLAUSI BLE MAXI MUM | NTAKE CASE. THE ESTI MATED AVERAGE | NTAKE RESULTS IN A RI SK OF
5 X (10-7). MODELI NG ESTI MATES RATHER THAN MEASURED DATA WERE USED FOR CALCULATI NG THESE RI SKS. NO DI RECT
ON- SI TE EXPCSURES WERE CONSI DERED PROBABLE.

WHEN FUTURE LAND USE CONDI TI ONS WERE CONSI DERED, HONEVER, ON-SI TE EXPOSURES THROUGH DI RECT CONTACT WTH OR

I NHALATI ON OF CONTAM NANTS IN SO L RESULTED I N THE PLAUSI BLE MAXI MUM | NTAKE PRODUCI NG A CANCER RI SK OF
GREATER THAN 1 X (10-6) IN 4 OF 6 SCENARICS. | N ONLY ONE OF THESE SCENARI OS DI D THE RI SK ASSCCI ATED W TH THE
ESTI MATED AVERAGE | NTAKE ALSO EXCEED 1 X (10-6). |IN ALL 5 CASES THE R SK WAS WTH N THE RANGE COF 1 X (10-6)
AND 7 X (10-5), OR ONE IN ONE M LLION TO SEVEN I N ONE HUNDRED THOUSAND. DI RECT CONTACT W TH SURFACE WATER
WAS NOT ASSCCI ATE WTH A Rl SK GREATER THAN 7 X (10-8) FOR EVEN THE MAXI MUM DETECTED CONCENTRATI ONS OF

CHEM CALS | N SURFACE WATER ON-SI TE. EXCEPT FOR THE | NHALATI ON PATHWAY, THESE R SKS WERE CALCULATED USI NG
MEASURED CONCENTRATI ONS OF CONTAM NANTS. CONCENTRATI ONS OF SO L CONTAM NANTS | N Al R WERE ESTI MATED BY
COVPUTER MODELI NG AS DESCRI BED PREVI QUSLY.

THE USE OF GROUND WATER ON-SI TE FOR DOVESTI C PURPOSES | NCLUDI NG | NGESTI ON AND SHOMERI NG WOULD BE ASSOCI ATED
W TH RELATI VELY H GH CANCER RI SKS DEPENDI NG ON THE EXPOSURE PO NT. AT 11 OUT OF 14 ON S| TE EXPOSURE POl NTS
(80 PERCENT), DOMVESTIC USE OF THE GROUND WATER WOULD BE ASSOCI ATED W TH AN UPPER- BOUND CANCER Rl SK GREATER
THAN 1 X (10-4) (GREATER THAN I N 10,000) FOR BOTH THE ESTI MATED AVERAGE | NTAKE AND PLAUSI BLE MAXI MUM | NTAKE.
FI VE OF THE EXPOSURE PO NTS WHERE THE CALCULATED R SK WAS GREATER THAN CR EQUAL TO 1 X (10-4) WERE ALLUVI AL
GROUND WATER, 6 WERE GROUND WATER POl NTS ASSOCI ATED W TH BEDROCK FORVATI ONS.  CONCENTRATI ONS | N ALLUVI AL
GROUND WATER WERE MEASURED, WH LE CONTAM NANT CONCENTRATI ONS | N GROUND WATER ASSOCI ATED W TH BEDROCK

FORMATI ONS WERE BASED ON MODELI NG ESTI MATES. THE UPPERBOUND CANCER RI SK ASSOCI ATED W TH DOMVESTI C USE OF
GROUND WATER RANGED FROM A LOWOF 1 IN 100,000 (1 X (10-5)) TOA HGH OF 1 IN 10 (1 X (10-1)). AT 5 OF THE
14 EXPOSURE PO NTS (36 PERCENT), THE UPPER- BOUND CANCER RI SK ASSOCI ATED W TH DOVESTI C USE OF GROUND WATER WAS
ESTI MATED TO BE GREATER THAN 1 IN 1,000 (1 X (10-3)); 3 OF THESE PO NTS WERE ALLUVI AL GROUND WATER POl NTS AND
2 WERE GROUND WATER POl NTS ASSOCI ATED W TH BEDROCK FORMATI ONS.

THE DOVESTI C USE OF SURFACE WATER ON- SI TE WAS ASSOCI ATED W TH A LONER CANCER RI SK THAT RANGED FROM A LOWV CF 3
X (10-6) FOR THE OVERACE | NTAKE AT ONE SURFACE WATER EXPCSURE PO NT TO 7 X (10-5) FOR THE PLAUSI BLE MAXI MUM
AT ANOTHER SURFACE WATER LOCATI ON BASED ON MEASURED DATA.



DOMESTI C USE OF GROUND WATER OFF-SI TE, WAS CALCULATED USI NG MODELI NG ESTI MATES OF S| TE- BOUNDARY

CONCENTRATI ONS.  OFF- SI TE GROUND WATER USE WAS ASSCCI ATED W TH AN UPPER- BOUND CANCER RI SK THAT RANGED FROM 9
I'N 100, 000 FCR THE AVERAGE CASE FROM A BRUSH CREEK VELL TO 8 IN 1,000 FCR THE PLAUSI BLE MAXI MUM CASE FROM A
FILTER GULCH WELL. THE AVERAGE AND PLAUSI BLE MAXI MUM CASES DI FFERED BY ABOUT ONE ORDER OF NAGNI TUDE (A
FACTOR CF 10). OFF-SI TE SURFACE WATER TAKEN FROM BRUSH CREEK, |F USED DOVESTI CALLY, WOULD BE ASSCCI ATED W TH
A 3 IN 100,000 (AVERAGE CASE) TO 1 IN 10,000 (PLAUSI BLE MAXI MUM CASE) UPPER BOUND- CANCER RI SK BASED ON

MODELI NG ESTI MATES OF CONTAM NANT CONCENTRATI ONS.

| F THE KASSLER SYSTEM WERE TO BE PUT BACK I N, OPERATI ON AND WATER WERE SUPPLI ED FROM THE KASSLER UNDERGROUND
STORAGE TANK W THQUT BElI NG TREATED, THE RI SK WOULD BE SI M LAR TO CURRENT USE OF THE CHATFI ELD RESERVA R FOR
BOTH THE AVERAGE AND PLAUSI BLE MAXI MUM | NTAKES (6 X (10-7) TO 3 X (10-6)) ACCORDI NG TO MODELI NG ESTI MATES.

NONCARCI NOGENI C EFFECTS FOR EACH CONTAM NANT | N EACH PATHWAY

THE RELATI VE POTENTI AL FOR NONCARCI NOGENI C EFFECTS TO RESULT FROM EXPCSURE TO A SI NGLE CONTAM NANT I N A

SI NGLE MEDI UM | S EXPRESSED AS THE HAZARD QUOTI ENT (HQ (THAT IS, THE RATI O OF THE ESTI MATED | NTAKE DERI VED
FROM THE CONTAM NANT CONCENTRATI ON IN A G VEN MEDI UM TO THE CONTAM NANT' S RFD).  WHEN THE HQ EXCEEDS 1, THE
ESTI MATED | NTAKE EXCEEDS THE RFD. THE POTENTI AL FOR ADVERSE EFFECTS TO OCCUR | NCREASES AS THE HQ | NCREASES
ABOVE 1. BY ADDING THE HQ S FOR ALL CONTAM NANTS WTHI N A MEDI UM CR ACROCSS ALL MEDIA TO WH CH A G VEN
PCPULATI ON MAY REASONABLY BE EXPCSED, THE HAZARD | NDEX (H') CAN BE GENERATED. THE HI PROVI DES A USEFUL
REFERENCE PO NT FOR GAUG NG THE POTENTI AL SI GNI FI CANCE OF MULTI PLE CONTAM NANT EXPOSURES W THI N A SI NGLE
MEDI UM CR ACRCSS MEDI A

THE HQS FOR ALL CONTAM NANTS CF CONCERN FOR EACH PATHWAY AND EXPOSURE PO NT ARE PRESENTED I N TABLES E-1
THROUGH E-66 OF THE PHE (CAl, 1990). |IN TABLE 5-5 THAT FOLLOAS, THE NONCARCI NOGENI C HAZARD | NFORVATI ON | S
BRI EFLY SUMVARI ZED FOR 12 CONTAM NANTS OF CONCERN THAT WERE DESCRI BED IN THE PHE AS CONTRI BUTI NG TO AN H OF
GREATER THAN 1 FCR AT LEAST ONE

PATHWAY AND LOCATI ON.

COVBI NED NONCARCI NOGENI C EFFECTS

THE H'S FOR THE COVBI NED EXPCSURE TO THE CONTAM NANTS OF CONCERN FOR EACH EXPOSURE PATHWAY AND EXPOSURE PO NT
ARE PRESENTED | N TABLES 8-1 THROUGH 84 OF THE PHE (PP. 8-6 THROUGH 6- 17, CAl, 1990). NO CURRENT EXPOSURES
ARE ESTI MATED TO RESULT IN AN H THAT EXCEEDS 1. NO DI RECT ON SI TE EXPOSURES WERE CONSI DERED PRCBABLE UNDER
CURRENT CONDI TI ONS.

DI RECT CONTACT W TH OR | NHALATI ON OF CONTAM NANTS FROM SUBSURFACE SO LS ON-SI TE | N THE FUTURE WERE PREDI CTED
TO RESULT IN AN H OF APPROXI MATELY 6. NO OTHER DI RECT CONTACT OR | NHALATI ON EXPOSURES WERE PREDI CTED TO BE
ASSOCI ATED WTH AN H GREATER THAN 1. THE | NHALATI ON PATHWAY WAS EVALUATED USI NG MODELI NG ESTI MATES, RATHER
THAN MEASURED DATA.

THE DOVESTI C USE OF GROUND WATER ON-SI TE WAS ASSOCI ATED WTH AN H GREATER THAN OR EQUAL TO 1 AT 13 QUT COF 14
EXPOSURE PO NTS (93 PERCENT) FOR THE AVERAGE CASE. THE AVERACE | NTAKE RESULTED IN AN H THAT RANGED FROM 0.5
TO 400 AND THE H'S FOR THE PLAUSI BLE MAXI MUM | NTAKE RANGED FROM 2 TO 800 FOR ALL 14 EXPCSURE PO NTS. THE
EXPOSURE PO NTS WERE Dl VI DED BETWEEN 8 ALLUVI AL GROUND WATER PO NTS, WH CH WERE ACTUALLY SAMPLED, AND 6
BEDROCK GROUND WATER PO NTS WERE CONTAM NANT CONCENTRATI ONS WERE BASED ON MCODELI NG ESTI MATES. TWO QUT OF
SEVEN ON- SI TE EXPCSURE PO NTS WHERE SURFACE WATER WAS SAVPLED WOULD BE ASSOCI ATED W TH AN H GREATER THAN 1
BUT LESS THAN 5, I F THE WATER WAS USED DOMESTI CALLY.

BASED ON MCDELI NG RESULTS FOR OFF-SI TE GROUND WATER EXPCSURE PO NTS, TWD OQUT OF THREE LOCATI ONS WOULD BE
ASSOCI ATED WTH AN H RANG NG FROM 10 (AVERAGE CASE) TO 70 (PLAUSI BLE MAXIMUM CASE). THE TH RD PO NT WOULD
BE ASSCCI ATED WTH AND H OF 0.8 TO 3. COFF-SI TE SURFACE WATER LOCATI ONS AND THE KASSLER UNDERGRCUND STORAGE
TANK WATER WERE ASSOCI ATED WTH H' S LESS THAN 1 ACCCORDI NG TO MODELI NG ESTI MVATES.

SOURCES OF UNCERTAI NTY

SI GNI FI CANT SOQURCES OF UNCERTAI NTY FOR ANY RI SK ASSESSMENT | NCLUDE THE FOLLOW NG

. SAMPLI NG DATA MAY BE Bl ASED BY TECHNI CAL OR ANALYTI CAL LI M TATI ONS AND MODELS USED TO ESTI MATE
CONCENTRATI ONS AT UNSAMPLED LOCATI ONS REQUI RE MANY ASSUMPTI ONS THAT MAY NOT EXACTLY REPRESENT
SI TE CHARACTERI STI CS.

. TOXICA TY VALUES SUCH AS SFS AND RI DS MAY BE BASED ON STUDI ES THAT REQUI RE EXTRAPCLATI ON FROM
RESULTS OF ANl MAL STUDI ES TO EFFECTS | N HUMANS, EXTRAPCLATI ON CF H GH DOSE EXPOSURES TO MUCH
LONER ENVI RONMENTAL EXPCSURES, AND RESULTS FROM HOMOGENCQUS ANl MAL POPULATI ONS TO VARI ABLE
HUVAN PCOPULATI ONS W TH A W DERANCE OF SENSI TI VI Tl ES.



. EXPOSURE ASSUMPTI ONS USED TO CALCULATE | NTAKES MAY OVER- OR UNDERESTI MATE ACTUAL EXPOSURES FOR
ANY ONE | NDI VI DUAL.

THEREFORE, CONSERVATI VE ASSUMPTI ONS ARE USED | N RI SK ASSESSMENT SO THAT THE CALCULATED RI SK WLL MORE LI KELY
OVERESTI MATE THE RI SK THAN UNDER ESTI MATE THE RI SK.

UNCERTAI NTI ES THAT ARE SPECI FIC TO TH S R SK ASSESSMENT | NCLUDE THE FOLLOW NG

. ALL OFF-SI TE AND SOVE ON-SI TE CONCENTRATI ONS WERE BASED ON MCDELED RATHER THAN MEASURED DATA
. NO DECAY OR TRANSFORVATI ON OF CONTAM NANTS W TH TI ME AND TRANSPORT WERE | NCLUDED | N MODELI NG
ASSUMPTI ONS.

THE LAST PO NT NMAY BE PARTI CULARLY | MPCRTANT AT THE MVAG SI TE BECAUSE CONCENTRATI ONS CF TWD CONTAM NANTS,
VINYL CHLORI DE AND NDMVA, ARE NOT KNOMN TO HAVE BEEN USED ON THE SI TE BUT THAT ARE KNOMWN TO BE TRANSFCRVATI ON
PRODUCTS OF SI TE CONTAM NANTS SHOM I N THE RI SK ASSESSMENT TO CONTRI BUTE SI GNI FI CANTLY TO THE CALCULATED
CANCER RI SKS.

RI SK ASSESSMENT CONCLUSI ONS

CHEM CAL CONTAM NATI ON AT THE MVAG SITE IS WDESPREAD | N SO LS AND GROUND WATER  FI FTY- THREE CONTAM NANTS OF
CONCERN VERE | DENTI FIED IN SI TE SO LS, GROUND WATER, AND SURFACE WATER

EPA HAS ESTABLI SHED A RISK RANGE CF 1 X (10-4) TO 1 X (10-6) AS CGENERALLY ACCEPTABLE EXPOSURE LEVELS FCR
HAZARDQUS WASTE S| TES. CALCULATED CANCER RI SKS FOR THE MVAG SI TE EXCEEDED THE TARGET RANCE BY 1 TO 3 ORDERS
OF MAGNI TUDE (THAT IS, 10 TO 100 TI MES) AT BETWEEN 40 PERCENT AND 70 PERCENT OF GROUND WATER EXPCSURE PO NTS
LOCATED BOTH ON- AND OFF- SI TE, DEPENDI NG ON WHETHER AVERAGCE | NTAKE CR PLAUSI BLE MAXI MUM | NTAKE ASSUMPTI ONS
WERE USED, RESPECTI VELY. A HAZARD | NDEX OF 1 WAS EXCEEDED AT 90 PERCENT OF GROUND WATER LOCATI ONS FOR THE
AVERAGE CASE, | NDI CATI NG THE NEED FOR CONCERN REGARDI NG THE POTENTI AL FOR NONCARCI NOGENI C ADVERSE HEALTH
EFFECTS TO OCCUR | F GROUND WATER WERE TO BE USED DOVESTI CALLY. Rl SKS CALCULATED FROM ESTI MATED EXPOSURES TO
GRCUND WATER ON-SI TE WERE SI M LAR WHETHER CONTAM NANT CONCENTRATI ONS WERE DI RECTLY MEASURED OR BASED ON
MODELI NG ESTI MATES. THE PRI MARY RI SK IS ASSCCI ATED W TH THE CHEM CALS LI STED I N TABLES 5-4 AND 5-5.

BASED UPON MCDELI NG DATE, THE PLAUSI BLE MAXI MUM | NTAKE ESTI MATED FOR THE CURRENT USE OF CHATFI ELD RESERVA R
WATER RESULTS | N AN UPPER BOUND CANCER RI SK SLI GHTLY GREATER THAN 1 X (10-6) AS A RESULT OF NDVA

CONTAM NATI ON.  THI' S ESTI MATE OF RI SK IS BASED UPON MODELED OR PREDI CTED CONCENTRATI ONS, NOT MEASURED VALUES.
TH' S CONTAM NANT IS A STABLE TRANSFORVATI ON PRODUCT OF UNSYMVETRI CAL DI METHYL HYDRAZI NE THAT WAS A CHEM CAL
OF CONCERN IN GROUND WATER ON-SI TE.  CONCENTRATI ONS OF VI NYL CHLORI DE MAY | NCREASE Sl GNI FI CANTLY W TH TI ME
BECAUSE IT I S A TRANSFORVATI ON PRCDUCT OF VARI QUS CHLCRI NATED SCLVENTS | NCLUDI NG TCE AND TETRACHLOROETHYLENE
THAT ARE THE MAJOR CONTAM NANTS ON THE SITE. R SKS ASSOCI ATED W TH THESE COVPOUNDS W LL ALSO | NCREASE W TH
TIME, | F CONCENTRATI ONS | NCREASE. BOTH VI NYL CHLCORI DE AND NDVA ARE ASSOCI ATED WTH SFS AT LEAST 10 TI MES

H GHER THAN THE COVPOUNDS FROM WHI CH THEY ARE FORVED.

ENVI RONVENTAL Rl SKS

RI SKS TO AQUATI C LI FE VWERE PARTI ALLY EVALUATED BY COMPARI NG CONTAM NANT CONCENTRATI ONS W TH FEDERAL AND STATE
OF COLORADO STANDARDS. CONCENTRATI ONS OF SILVER, CHROM UM CYAN DE, ALUM NUM AND FLUORI DE EXCEED ElI THER
FEDERAL AMBI ENT WATER CRALITY CRI TERIA OR A COLORADO STANDARD FOR SURFACE WATER | N BRUSH CREEK ON THE SI TE
THE LOCATI ONS ARE PRI MARI LY | NTERM TTENT STREAMS. CHEM CAL CONCENTRATI ONS | N THE SOUTH PLATTE RI VER ARE NOT
ESTI MATED TO EXCEED ANY FEDERAL OR STATE CRI TERIA.  SEDI MENTS AND SURFACE WATER SAMPLI NG | NDI CATED THAT
CONTAM NANTS ARE NOT BElI NG TRANSPORTED COFF SI TE AT SI GNI FI CANT CONCENTRATI ONS AND ARE NOT EXPECTED TO | MPACT
AQUATI C LIFE I N THE SOUTH PLATTE RI VER

CRI TI CAL HABI TATS

THE BRI EF QUALI TATI VE EVALUATI ON PERFCRVED DI D NOT | DENTI FY ANY CRI TI CAL HABI TATS OR EFFECTS ON CRI Tl CAL
HABI TATS El THER ON OR CFF-SI TE

ENDANGERED OR THREATENED SPECI ES

THE BRI EF QUALI TATI VE EVALUATI ON PERFCRMED | DENTI FI ED ONE BALD EAGLE NESTING WTHIN A 3-M LE RADI US AND ONE
RARE PLANT THAT MAY OCCUR ON-SITE. NO EFFECTS OF SI TE CONTAM NATI ON ON El THER SPECI ES WAS PRQJECTED.



#DA
DESCRI PTI ON OF ALTERNATI VES

REMEDI AL ACTI ON ALTERNATI VES | N THE FEASI BI LI TY STUDY (FS) REPORT WERE EVALUATED | N ACCORDANCE W TH THE
COVPREHENSI VE ENVI RONVENTAL RESPONSE, COVPENSATI ON, AND LI ABI LI TY ACT, AS AMENDED BY THE SUPERFUND AMENDVENTS
AND REAUTHORI ZATI ON ACT, AND THE NATI ONAL CONTI NGENCY PLAN. PRI CR TO EVALUATI NG REMEDI AL ACTI ON

ALTERNATI VES, SEVERAL PRELI M NARY EVALUATI ONS OCCURRED. REMEDI AL ACTI ON CBJECTI VES WERE | DENTI FI ED ON THE
BASI S OF THE S| TE CHARACTERI ZATI ON RESULTS. RESPONSE ACTI ONS AND ASSOCI ATED TECHNOLOG ES WERE CONSI DERED AND
SCREENED. THE TECHNOLOGY SCREENI NG ACTI VI TI ES WERE BASED ON RELATI VE EFFECTI VENESS, | MPLEMENTABI LI TY, AND
COsT.

PRELI M NARY REMEDI AL ACTI ON ALTERNATI VES WERE DEVELOPED FROM THE REMAI NI NG TECHNOLOGY PROCESS CPTI ONS.
ALTERNATI VES WERE DEVELOPED RANG NG FROM THOSE ELI M NATI NG THE NEED FCR LONG TERM MANAGEMENT, TO ALTERNATI VES
I NVOLVI NG TREATMENT THAT WOULD PERVANENTLY REDUCE THE MOBILITY, TOXICI TY, OR VOLUME OF THE HAZARDQUS
SUBSTANCES AS THEI R PRI NCI PAL ELEMENT.  CONTAI NVENT COPTI ONS WERE ALSO DEVELOPED. DURI NG THE PRELI M NARY
REMEDI AL ACTI ON ALTERNATI VES ANALYSI S, SEVERAL POTENTI AL OPTI ONS WERE DRCPPED.

El GHT ALTERNATI VES FOR SO L REMEDI ATI ON AND FOUR ALTERNATI VES FOR GROUND WATER WERE DEVELCPED IN THE FS
(EDER, 1990). UPON COVPLETION OF THE | NI TI AL SCREENI NG PHASE OF THE FS, THE NUMBER OF SO L ALTERNATI VES WAS
REDUCED TO SI X FOR DETAI LED ANALYSIS. THE FOUR GROUND WATER ALTERNATI VES WERE ALSO RETAI NED I N THE DETAI LED
ANALYSI S.  EACH OF THE RETAI NED ALTERNATIVES | S DESCRI BED IN TH S SECTI O\

REMEDI AL ACTI ON OBJECTI VES DEVELCPED FOR THE SI TE ARE DESI GNED TO ADDRESS THE PRI NCI PAL THREAT AND REDUCE THE
RI SKS POSED BY POTENTI AL HEALTH THREATS ASSCCI ATED W TH THE GRCUND WATER. THE REMEDI AL ACTI ON OBJECTI VES ARE
AS FOLLOAS ( CLEAN UP GOALS ARE DESCRI BED MORE FULLY I N SECTION 8.0):

1. REDUCE THE THREAT POSED BY THE | NACTI VE SI TE CONTAM NATI ON RELEASES TO THE ENVI RONVENT WHI CH
I MPACT GROUND WATER AND SURROUNDI NG SO L AND SO L CONTAM NATI ON ASSCCI ATED W TH THE CHEM CAL
STORAGE TANKS.

2. RESTCRE THE GROUND WATER TO I TS BENEFI Cl AL USES BY REDUCI NG CONTAM NANT LEVELS TO WTHI N
ACCEPTABLE STANDARDS FOR DRI NKI NG WATER

THERE ARE FI VE SO L ALTERNATI VES FROM S-1 THROUGH S-5, AND FOUR GROUND WATER ALTERNATI VES GV 1 TO GW 4,
PRESENTED BELOW I N-SITU SO L VAPCR EXTRACTI ON WLL NOT BE DI SCUSSED AS A SEPARATE ALTERNATI VE BECAUSE | T
WAS DEVELOPED SOLELY TO ADDRESS CONTAM NATI ON | N THE CHEM CAL STORAGE TANKS AREA. I T IS A COWONENT OF ALL
THE SO L ALTERNATI VES, EXCLUDI NG NO ACTI ON.

SO L ALTERNATI VES:

5-1: NO ACTI ON
5-2: DEWATER/ RCRA CAP/ I N-SI TU SO L VAPCR EXTRACTI ON
5-3: DEWATER/ OFF- SI TE | NCI NERATI ON AND DI SPCSAL OF WASTE/ EX- S| TU STABI LI ZATI ON OF BACKFI LL AND

ALLUVI UM RCRA CAP/ I N-SI TU SO L VAPOR EXTRACTI ON

5- 4: DEWATER/ ON- SI TE | NCI NERATI ON OF BACKFI LL, ALLUVI UM AND WASTE/ OFF- SI TE DI SPCSAL OF | NCI NERATED
WASTE/ EX- SI TU STABI LI ZATI ON OF | NCI NERATED BACKFI LL AND ALLUVI UM RCRA CAP/ IN-SI TU SO L VAPCR
EXTRACTI ON

5-5: DEWATER/ OFF- SI TE | NCI NERATI ON AND DI SPCSAL OF WASTE/ THERVAL EXTRACTI ON OF BACKFI LL AND

ALLWI UM EX- SI TU STABI LI ZATI ON OF BACKFI LL AND ALLUVI UM RCRA CAP/IN-SI TU SO L VAPOR EXTRACTI ON
GROUND WATER ALTERNATI VES:
GNM 1 NO ACTI ON

G 2 CONTI NUED OPERATI ON OF THE EXI STI NG RECOVERY WELL SYSTEM TREATMENT BY Al R STRI PPI NG CARBON
ADSCRPTI ON, AND | ON EXCHANGE/ DI SCHARGE TO BRUSH CREEK

GN 3 CONTI NUED CPERATI ON OF THE EXI STI NG RECOVERY WELL SYSTEM | NSTALLATI ON OF ADDI TI ONAL RECOVERY WELL
SYSTEM I N FI LTER GULCH AND DRY GULCH UPGRADI ENT FROM THE EXI STI NG RECOVERY WELL SYSTEMS/ TREATMENT
BY AR STRI PPI NG CARBON ADSCRPTI ON, | ON EXCHANGE, AND/ CR UV PHOTCLYSI S- OXI DATI OV DI SCHARGE TO
BRUSH CREEK



GV 4 CONTI NUED CPERATI ON OF THE EXI STI NG RECOVERY WELL SYSTEMS/ | NSTALLATI ON OF ADDI TI ONAL RECOVERY
VELL SYSTEMS I N FILTER GULCH AND DRY GULCH UPGRADI ENT FROM THE EXI STI NG RECOVERY WELL
SYSTEMS/ ADDI TI ON OF A RECOVERY WELL SYSTEM IN THE M3 AREA/ TREATMENT BY CHEM CAL REDUCTI ON,
PRECI PI TATI ON, CLARI FI CATI ON, Al R STRI PPI NG CARBON ADSCRPTI ON, | ON EXCHANGE, AND/OR W
PHOTCLYSI S- OXI DATI ON DI SCHARGE TO BRUSH CREEK

ALTERNATI VE 5-1: NO ACTI ON

I N ACCORDANCE W TH SECTI ON 300. 430(E) (6) OF THE NCP, THE NO ACTI ON ALTERNATI VE MUST BE CONSI DERED | N THE FS.
NO ACTI ON ALSO SERVES AS A BASELI NE FOR COWPARI SON OF OTHER SO L ALTERNATI VES. NO CONTAM NANTS OR

CONTAM NATED MEDI A ARE REMOVED OR TREATED BY THE NO ACTI ON ALTERNATI VE, ALTHOUGH NATURAL ATTENUATI ON
PROCESSES ARE LI KELY TO OCCUR

NO ACTION, AS | T PERTAINS TO THE | NACTI VE SI TE AND THE CHEM CAL STORAGE TANK AREAS, MEANS THAT NO ACTI VI TI ES
I NTENDED TO PROTECT HUMAN HEALTH AND THE ENVI RONVENT, | NCLUDI NG ANY REMEDI ATI ON, WOULD BE TAKEN. CONTAM NANT
M GRATI ON FROM THE | NACTI VE SI TE AND THE CHEM CAL STCRAGE TANK AREAS WOULD CONTI NUE UNRESTRI CTED.

GROUND WATER MONI TORI NG WOULD BE CONDUCTED TO TRACK CONTAM NANT M GRATION. NO SO L SAMPLES WOULD BE
COLLECTED FROM EI THER AREA. THERE WOULD BE NO MEASURES TO PREVENT HUVAN EXPOSURE TO CONTAM NATION. A REVI EW
OF THE THREAT TO PUBLI C HEALTH AND THE ENVI RONMVENT WOULD BE CONDUCTED AT LEAST EVERY 5 YEARS.

ALTERNATI VE S-2: DEWATER/ RCRA CAP/IN-SI TU SO L VAPOR EXTRACTI ON

THE OBJECTI VES OF ALTERNATI VE S-2 WOULD BE TO REDUCE THE POTENTI AL FOR DI RECT HUVAN CONTACT W TH THE | NACTI VE
SI TE SA LS, REDUCE | NFI LTRATI ON OF PRECI Pl TATI ON THROUGH THE | NACTI VE SI TE PONDS, REMOVE PERCHED WATER FROM
THE PONDS, AND REMOVE VOLATI LE ORGANI C CONTAM NANTS (VOCS) FROM THE CHEM CAL STORAGE TANK AREA.  NO TREATMENT
OF WASTE, BACKFILL, OR CONTAM NATED ALLUVI UM WOULD OCCUR AT THE | NACTI VE SI TE.

THE AREA COVERI NG THE | NACTI VE SI TE AND THE AREA ADJACENT TO | T WOULD BE REGRADED TO DI VERT STORM WATER

RUN- ON AND ENHANCE STORM WATER RUN- OFF. THE | NACTI VE SI TE PONDS ARE LOCATED ON A TOPOGRAPHI C HI GH THEREFORE,
STORM WATER FLOWWOULD BE DI VERTED | NTO THE EAST BRANCH OF BRUSH CREEK DRAI NAGE FOR FLOW TO THE NORTH AND THE
WEST BRANCH OF BRUSH CREEK/ DRY GULCH DRAI NAGE FOR FLOW TO THE SCOUTH.

A SER ES OF VWELLPO NTS WOULD BE | NSTALLED I N THE PERCHED ZONES CF THE | NACTI VE SI TE TO EXTRACT WATER  THE
WATER WOULD BE TEMPORARI LY STORED I N HOLDI NG TANKS AND El THER TRUCKED, PUVPED, OR GRAVITY FED TO THE MVAG S

| WP. THE TREATED WATER WOULD BE DI SCHARGED | N ACCORDANCE WTH MVAG S COPDES PERM T. THE DEWATERI NG PROCESS
WOULD TAKE APPROXI MATELY 2 TO 3 MONTHS TO COMPLETE.

A MILTI - LAYERED CAP | S PROPCSED FOR COVERI NG THE | NACTI VE SI TE AREA, WH CH | NCLUDES THE FI VE PONDS AND THE
AREA ADJACENT TO THE PONDS. THE CAP WOULD BE SLOPED TO DI VERT SURFACE FLOW AWAY FROM THE PONDS.

GRCUND WATER MONI TORI NG WOULD BE CONDUCTED TO MONI TOR CONTAM NANT M GRATI ON.

THE CAP WOULD BE MAI NTAI NED AND NO CONSTRUCTI ON WOULD OCCUR ON OR NEAR THE CAP.  SI NCE CONTAM NANTS WOULD
REMAI N AT THE | NACTI VE SITE, THE SI TE WOULD BE MONI TORED AND EVERY FI VE YEARS EPA WOULD REVI EW THE
REMEDI ATI ON TO ASSURE THAT HUVAN HEALTH AND THE ENVI RONMENT ARE PROTECTED.

IN-SI TU SO L VAPCR EXTRACTI ON WOULD BE USED TO REMOVE VOCS FROM THE CHEM CAL STORAGE TANK AREA SUBSURFACE
SO L. A SERES OF EXTRACTI ON WELLS CONNECTED TO A VACUUM PUMP WOULD BE | NSTALLED I N AND AROUND THE CHEM CAL
STORACGE TANK AREA SUCH THAT THE CONES OF | NFLUENCE WOULD EXTEND OVER THE ENTI RE CONTAM NATED AREA. A SERI ES
OF 1 NJECTI ON WELLS CONNECTED TO A BLOAER OR VACUUM PUWMP WOULD BE PLACED I N AND AROUND THE CHEM CAL STCORACE
TANK AREA AND USED TO | NDUCE Al R FLOW THROUGH THE SO L TO STRI P AND VOLATI LE THE VOCS | NTO THE Al R STREAM
SUBSURFACE Al R, VOC VAPCRS, AND WATER VAPCRS WOULD M GRATE TOMRD THE VACUUM EXTRACTI ON VEELLS AND BE REMOVED
FOR COLLECTI ON AND TREATMENT.

APPROXI MATELY 1.3 M LLION GALLONS CF PERCHED WATER W THI N THE PONDS WOULD BE REMOVED, TREATED, AND DI SCHARGED
TO BRUSH CREEK.  APPROXI MATELY 2, 100 CY OF WASTE, 9,700 CY OF CONTAM NATED BACKFI LL, AND 14,700 CY COF
CONTAM NATED ALLUVI UM WOULD BE LEFT | N- PLACE.

BECAUSE BOTH THE | NACTI VE SI TE AND CHEM CAL STORAGE TANK AREAS ARE COVERED, THE | NACTIVE SITE BY SO L AND THE
CHEM CAL STORACE TANK AREA BY ASPHALT, THE POTENTI AL FOR DI RECT CONTACT EXPOSURE TO CONTAM NANTS IS LOWN THE
I NSTALLATI ON CF A CAP AT THE | NACTI VE SI TE WOULD PROVI DE ADDED | NSURANCE THAT THE POTENTI AL FOR DI RECT HUMAN
CONTACT WOULD BE MNIM ZED. I N-SITU SO L VAPCR EXTRACTI ON WOULD EFFECTI VELY REMOVE CONTAM NANTS FROM THE
CHEM CAL STORAGE TANK AREA SO THERE WOULD BE NO CONCERN FOR EXPCSURE. CONTAM NANTS | N THE SO L MAY CONTI NUE
TO M GRATE FROM THE | NACTI VE SI TE AND ENTER THE GROUND WATER. HOWEVER, | NFI LTRATION | S GREATLY REDUCED AND
CONTAM NANT M GRATI ON | S THEN REDUCED.



THE UNCERTAI NTY ASSOCI ATED W TH ALTERNATI VE S-2 ARE THE ABI LI TY TO LOANER THE GROUND WATER TABLE ENOUGH TO
AVA D | NTERSECTI NG THE CONTAM NATI ON BELOW THE PONDS.

ALTERNATI VE S-2 WOULD COVPLY W TH RCRA CLOSURE AND RCRA CAP REQUI REMENTS FOR SURFACE | MPOUNDVENTS AND
LANDFI LLS. AR EM SSI ONS FROM THE IN-SI TU SO L VAPOR EXTRACTI ON PROCESS WOULD MEET AMBI ENT Al R QUALI TY
STANDARDS. PERCHED WATER WOULD BE TREATED TO PERM T DI SCHARGE LI M TS BEFORE BElI NG DI SCHARGED TO BRUSH CREEK.

ALTERNATI VE S-2 WOULD BE | MPLEMENTED | N FOUR MONTHS.

ALTERNATI VE S-3: DEWATER/ OFF- SI TE | NCI NERATI ON AND DI SPCSAL OF WASTE/ EX- SI TU STABI LI ZATI ON OF BACKFI LL AND
ALLUVI UM RCRA CAP/IN-SI TU SO L VAPCR EXTRACTI ON

ALTERNATI VE S-3 WOULD BE USED TO REDUCE CONTAM NANT M GRATI ON FROM THE | NACTI VE SI TE | NTO THE GROUND WATER
VI A REMOVAL ANDY OR TREATMENT OF BOTH ORGANI C AND | NORGANI C CONTAM NANTS. I N ADDI TI ON, THE POTENTI AL FOR

DI RECT HUVAN CONTACT WOULD BE M NI M ZED BY THE PLACEMENT OF A CAP. THE RCRA CAP WOULD ALSO REDUCE

I NFI LTRATI ON, WH CH WOULD ENHANCE THE LONG TERM EFFECTI VENESS CF TREATMENT. AT THE CHEM CAL STORAGE TANK
AREA, 99 PERCENT REMOVAL CF THE CORGANI C CONTAM NANTS WOULD BE ANTI Cl PATED, THEREBY ELI M NATI NG THE CHEM CAL
STORAGE TANK AREA AS A POTENTI AL SOURCE FOR GROUND WATER CONTAM NATI ON.

TH S ALTERNATI VE WOULD BEG N WTH THE DEWATERI NG OF THE | NACTI VE SI TE PONDS. AFTER WH CH, THE CONTAM NATED
AREAS WOULD BE EXCAVATED AND NMATERI AL SEPARATED | NTO WASTE, CONTAM NATED SO L AND UNCONTAM NATED BACKFI LL.
ADDI TI ONALLY, IN-SITU SO L VAPOR EXTRACTI ON WOULD BE EMPLOYED AT THE CHEM CAL STORACGE TANK AREA TO REMOVE
ORGANI C CHEM CALS.

A SERIES OF VEELLPQO NTS WOULD BE | NSTALLED | N THE PERCHED ZONES OF THE | NACTI VE SI TE TO EXTRACT WATER. THE
WATER WOULD BE TEMPORARI LY STORED I N HOLDI NG TANKS AND El THER TRUCKED, PUVPED, OR GRAVITY FED TO MVAG S | WIP.
THE TREATED WATER WOULD BE DI SCHARGED | N ACCORDANCE W TH MVAG S COPDES PERM T. THE DEWATERI NG PROCESS WOULD
TAKE APPROXI MATELY 2 TO 3 MONTHS TO COVPLETE.

EXCAVATI ON AND MATERI AL SEGREGATI ON WOULD REQUI RE THAT THREE STOCKPI LE OR STAG NG AREAS BE USED: ONE FOR THE
COVER MATERI AL, ONE FOR THE WASTE, AND ONE FOR THE BACKFILL AND ALLUVIUM THE WASTE NMATER AL WOULD BE LOADED
ONTO PLASTI G- LI NED TRUCKS AND TRANSPCRTED OFF- SI TE TO A PERM TTED | NCI NERATI ON AND LANDFI LL FACILITY. THE
BACKFI LL AND ALLUVI UM WOULD UNDERGO STABI LI ZATION.  THE COVER MATERI AL WOULD BE REPLACED BACK | NTO THE
EXCAVATI ON ONCE THE STABI LI ZATI ON PROCESS |'S COMPLETE AND ALL STABI LI ZED MATERI ALS HAVE BEEN RETURNED TO THE
EXCAVATI ON.  ( THE COVER MATERI AL WOULD BE UNCONTAM NATED CR OONTAI NS OONTAM NANTS AT LEVELS BELOW THE ACTI ON
LEVEL. )

THE AREA COVERI NG AND ADJACENT TO THE | NACTI VE SI TE WOULD BE REGRADED TO DI VERT STCRM WATER RUN- ON AND
ENHANCE STORM WATER RUN- CFF.  THE | NACTI VE SI TE PONDS ARE LOCATED ON A TOPOGRAPH C H GH, THEREFORE, FLOW
WOULD BE DI VERTED | NTO THE EAST BRANCH OF BRUSH CREEK DRAI NAGE FCR FLOW TO THE NORTH AND | NTO THE WEST BRANCH
OF BRUSH CREEK/ DRY GULCH DRAI NAGE FOR FLOW TO THE SCQUTH.

A MILTI - LAYERED CAP | S PROPOCSED FOR COVERI NG THE | NACTI VE SI TE AREA, WH CH | NCLUDES THE FI VE PONDS AND THE
AREA ADJACENT TO THE PONDS. THE CAP WOULD BE SLOPED TO DI VERT SURFACE FLOW AWAY FROM THE PONDS.

GROUND WATER MONI TORI NG WOULD BE CONDUCTED TO MONI TOR CONTAM NANT M GRATI ON.

THE CAP WOULD BE NMAI NTAI NED AND NO CONSTRUCTI ON WOULD OCCUR ON OR NEAR THE CAP.  SI NCE CONTAM NANTS WOULD
REMAI N AT THE | NACTI VE SITE, THE SI TE WOULD BE REVI EWED AT LEAST EVERY 5 YEARS BY THE EPA TO ASSURE THAT
HUVAN HEALTH AND THE ENVI RONMENT ARE PROTECTED. PERI ODIC 5 YEAR REVI EWS AT THE CHEM CAL STCORACE TANK AREA
WOULD NOT BE REQUI RED SI NCE THE ORGANI C CONTAM NANTS WOULD BE REMOVED FROM THE SOl L.

IN-SITU SO L VAPOR EXTRACTI ON USED TO REMOVE VOCS FROM THE CHEM CAL STCRAGE TANK AREA SUBSURFACE SO L

REQUI RES A SERIES OF EXTRACTI ON WELLS CONNECTED TO A VACUUM PUWP BE I NSTALLED | N AND AROUND THE CHEM CAL
STORAGE TANK AREA. A SERIES OF | NJECTI ON VWELLS CONNECTED TO A BLOAER OR VACUUM PUMP WOULD BE PLACED | N AND
AROUND THE CHEM CAL STORAGE TANK AREA AND USED TO I NDUCE AIR FLOW THROUGH THE SO L TO STRI P AND VOLATI LE THE
VOCS | NTO THE Al R STREAM  SUBSURFACE AIR, VCC VAPCRS, AND WATER VAPORS WOULD M GRATE TOMRD THE VACUUM
EXTRACTI ON VEELLS AND BE RECOVERED FOR COLLECTI ON AND TREATMENT. AR EM SSI ONS WOULD BE MONI TORED, AND

ADDI TI ONAL CONTROLS WOULD BE | NCORPCRATED AS NECESSARY.

APPROXI MATELY, 2,100 CY OF WASTE WOULD BE TRANSPORTED OFF- SI TE. APPROXI MATELY 24, 400 CY OF CONTAM NATED
BACKFI LL AND ALLUVI UM WOULD BE TREATED BY EX- Sl TU STABI LI ZATI ON.  THE STABI LI ZATI ON PROCESS | NCORPCRATES THE
CONTAM NATED SO L INTO A MATRI X W TH ADDI TI VES SUCH AS PORTLAND CEMENT, WATER, AND PROPRI ETARY COVPOUNDS TO

| MOBI LI ZE THE CONTAM NANTS BY CHEM CALLY AND PHYSI CALLY BI NDI NG THEM | N- PLACE. STABI LI ZATION | S A PROCESS
THAT CAN BE PERFORMED IN AN CPEN PIT, | N CONCRETE TRUCKS, AND | N FABRI CATED SYSTEMS DESI GNED SPECI FI CALLY FOR
STABI LI ZATI ON.  BOTH STATI ONARY AND MOBI LE ( SKI D- MOUNTED) SYSTEMS ARE AVAI LABLE. THE SPECI FI C SYSTEM AND



ADDI TI VES WOULD BE CHOSEN DURI NG THE DESI GN PHASE.

MVAG PERFORVED BENCH SCALE STABI LI ZATI ON AND THERVAL PROCESS TREATABI LI TY STUDI ES ON | NACTI VE SI TE POND
MATERI ALS. THE TREATABI LI TY STUDI ES ARE DI SCUSSED | N SECTI ON 8. 0.

THE REMOVAL COF THE WASTE FROM THE PONDS AND STABI LI ZATI ON OF THE CONTAM NATED BACKFI LL AND ALLUVI UM WOULD

SI GNI FI CANTLY REDUCE THE | MPACT OF THE | NACTI VE SI TE ON GROUND WATER CONTAM NATI ON. THE | NSTALLATI ON CF A
RCRA CAP AT THE | NACTI VE SI TE WOULD PROVI DE ADDED | NSURANCE THAT THE POTENTI AL FOR DI RECT HUVAN CONTACT WOULD
BE MNIM ZED. [IN SITU SO L VAPCR EXTRACTI ON WOULD EFFECTI VELY REMOVE CONTAM NANTS FROM THE CHEM CAL STORAGE
TANK AREA. CONTAM NATED SO L MATER ALS WOULD REMAIN ON- SI TE BUT THE CONSTI TUENTS WOULD BE LESS MOBI LE.

THE UNCERTAI NTI ES ASSOCI ATED W TH ALTERNATI VE S-3 ARE THE ABI LI TY TO LOAER THE GROUND WATER TABLE ENOUGH TO
AVA D | NTERSECTI NG THE PONDS. HOWNEVER, REDUCI NG | NFI LTRATION VIA A CAP AND I N TURN LOAERI NG THE GROUND WATER
TABLE WLL BE EFFECTI VE TO SOME EXTENT. ANOTHER UNCERTAI NTY IS THE ABILITY TO STABI LI ZE CRGANI C

CONTAM NANTS.  DURI NG THE STABI LI ZATI ON CPERATI ON, THE CONTAM NATED SO LS WOULD BE HANDLED SEVERAL TI MES.
FIRST THE SO L WOULD BE EXCAVATED, AND THEN STOCKPI LED. | T WOULD THEN UNDERGO S| ZE REDUCTI ON, AND THEN
PROCEED THRQUGH THE STABI LI ZATI ON PROCESS, WH CH OFTEN UNDERGCES SEVERAL TEMPERATURE FLUCTUATI ONS DUE TO
AMBI ENT Al R TEMPERATURES, PROCESS WATER TEMPERATURES, AND CHEM CAL REACTI ONS. W TH EACH OF THESE ACTI VI Tl ES,
SOMVE VOLATI LI ZATI ON LI KELY TO OCCUR

THE TRANSPORT OF WASTE WOULD COWVPLY W TH RCRA, DEPARTMENT OF TRANSPORTATI ON, AND STATE REGULATI ONS.

I NCI NERATI ON OF THE WASTE WOULD BE PERFORVED AT A RCRA- PERM TTED | NCI NERATI ON FACI LI TY AND WOULD MEET ALL
REQUI REMENTS | NCLUDI NG AT LEAST A 99. 99 PERCENT DESTRUCTI ON OF CRGANI C CONTAM NANTS. DI SPCSAL OF THE TREATED
WASTE WOULD COVPLY W TH RCRA STANDARDS, | NCLUDI NG THE LDRS. STABI LI ZATI ON TREATMENT GOALS WOULD BE BASED
UPON LDR STANDARDS USI NG THE TOXI G TY CHARACTERI STI C LEACH NG PROCEDURE (TCLP). PERCHED WATER AND
WASTEWATERS GENERATED FROM THE TREATMENT PROCESSES ON- SI TE WOULD BE TREATED AND DI SCHARGED ACCCORDI NG TO

MVAG S COPDES PERM T REQUI REMENTS. ALL ACTIMI TIES, I NCLUDING IN-SITU SO L VAPOR EXTRACTI ON, WOULD COWPLY
WTH AMBI ENT Al R QUALI TY STANDARDS.

| MPLEMENTATI ON OF THE ALTERNATIVE S-3 IS ESTI MATED TO TAKE 18 MONTHS.

ALTERNATI VE S-4: DEWATER/ ON SI TE | NCI NERATI ON OF BACKFI LL ALLUVI UM AND WASTE/ OFF- SI TE DI SPOSAL CF
I NCI NERATED RESI DUES/ EX- SI TU STABI LI ZATI ON OF | NCI NERATED BACKFI LL AND ALLUVI UM RCRA CAP/ I N- SI TU VAPCR
EXTRACTI ON

THE OBJECTIVE OF TH S ALTERNATI VE | S TO PROVI DE LONG TERM PROTECTI ON OF THE GROUND WATER AND HUMAN HEALTH BY
REMOVI NG AND TREATI NG WASTE AT THE | NACTI VE SI TE PONDS.  BY DESTROYI NG THE ORGANI C CONTAM NANTS AND

STABI LI ZI NG THE | NORGANI C CONTAM NANTS, ADDI TI ONAL CONTAM NANT LQOADI NG ON THE GRCUND WATER | S PRECLUDED AND
POTENTI AL HUVMAN EXPOSURE | S EFFECTI VELY ELI M NATED.

ALTERNATI VE S-4 | NCORPORATES DEWATERI NG OF THE | NACTI VE PONDS, EXCAVATI ON AND ON- SI TE | NCI NERATI ON OF WASTE,
BACKFI LL, AND ALLUVI UM FROM THE | NACTI VE SI TE PONDS, OFF-SI TE DI SPOSAL CF THE | NCI NERATED WASTE | N ACCORDANCE
WTH LDRS, EX-SI TU STABI LI ZATI ON OF THE BACKFLLL AND ALLUVI UM REPLACEMENT OF WASTE | NTO THE EXCAVATI ON,
PLACEMENT OF COVER MATERI AL | NTO THE EXCAVATI ON, AND PLACEMENT OF A CAP OVER THE INACTIVE SITE. INSITU SO L
VAPCR EXTRACTI ON WOULD BE USED FOR CONTAM NATED SO L AT THE CHEM CAL STORAGE TANK AREA.

ALTERNATI VE S-4 WOULD BE | MPLEMENTED IN 3.5 TO 4 YEARS.

DEWATERI NG WOULD BE | MPLEMENTED AS DESCRI BED PREVI QUSLY. CONTRCOLS TO COLLECT VAPCRS W TH | NTEGRATED VACUUM
SYSTEMS DURI NG EXCAVATI ON W LL BE EVALUATED DURI NG THE DESI GN PHASE.

SI NCE EXCAVATI ON WOULD BE REQUI RED FOR THI S ALTERNATI VE AND THE WASTE WOULD BE DI SPOSED OF SEPARATELY AT AN
OFFSI TE RCRA LANDFI LL, MATERI AL SEGREGATI ON WOULD BE NECESSARY AT THE INACTIVE SITE. | T IS ANTI C PATED THAT
THREE STOCKPI LE OR STAG NG AREAS WOULD BE NECESSARY. THE WASTE MATERI AL WOULD BE | NCI NERATED | N THE ON-SI TE
I NCIl NERATOR, ALLOWED TO COOL, THEN LQADED ONTO PLASTI C- LI NED TRUCKS AND TRANSPORTED TO AN OFF- SI TE LANDFI LL.
THE BACKFI LL AND ALLUVI UM WOULD THEN BE | NCI NERATED AFTER EXCAVATI ON, PROCESSED THROUGH STABI LI ZATI ON AND
RETURNED TO THE EXCAVATI ON. THE COVER MATERI AL WOULD BE REPLACED BACK | NTO THE EXCAVATI ON ONCE THE

STABI LI ZATI ON PROCESS WAS COVPLETE AND ALL STABI LI ZED MATER ALS WOULD BE RETURNED TO THE EXCAVATI ON.

THE AREA COVERI NG AND ADJACENT TO THE | NACTI VE SI TE WOULD BE REGRADED AND CAPPED AS DESCRI BED PREVI QUSLY | N
THE OTHER ALTERNATI VES.

GROUND WATER MONI TORI NG WOULD BE CONDUCTED TO MONI TOR CONTAM NANT M GRATI ON.

THE CAP WOULD BE NMAI NTAI NED AND CONSTRUCTI ON RESTRI CTED ON CR NEAR THE CAP.  SI NCE CONTAM NANTS WOULD REVAI N
AT THE I NACTIVE SITE, THE SITE WOULD BE MONI TORED AND EVERY FI VE YEARS A REVI EWWOULD BE CONDUCTED TO ASSURE



THAT HUMAN HEALTH AND THE ENVI RONVENT ARE PROTECTED.

AS DESCRI BED EARLI ER, IN-SITU SO L VAPCR EXTRACTI ON WOULD BE USED TO REMOVE VOCS FROM THE CHEM CAL STORAGE
TANK AREA SUBSURFACE SO L.

BECAUSE THE WASTE I N THE | NACTI VE SI TE PONDS |'S CONSI DERED A RCRA LI STED HAZARDOUS WASTE, THE WASTE MJST BE
TREATED TO MEET THE TREATMENT STANDARDS ESTABLI SHED FOR RCRA LI STED WASTE, PARTI CULARLY FO001, FOO05, AND FO019.
THE BEST DEMONSTRATED AVAI LABLE TECHNOLOGY (BDAT) FOR THE FOO1 AND FOO5 WASTE |S | NCI NERATI ON.  THE BDAT FCR
FO19 WASTE | S STABI LI ZATION. THE WASTE, APPROXI MATELY 2, 100 CY, WOULD BE | NCl NERATED ON-SI TE.  THE RESI DUES
WOULD BE ALLONED TO COOL, LQADED ONTO LI NED TRUCKS AND TRANSPORTED TO AN OFF- SI TE LANDFI LL.  THE | NACTI VE

SI TE CONTAINS LOWVLEVELS OF THE FO19 OR | NORGANI C CONTAM NANTS. | F THE | NCI NERATED WASTE RESI DUES DI D NOT
SATI SFY THE LDR TREATMENT STANDARDS FOR FO019 (| NORGANI C) WASTES, THEY WOULD BE STABI LI ZED PRI CR TO LAND

DI SPCSAL I N A RCRA LANDFI LL. THE | NCIl NERATI ON RESI DUE WOULD BE TRANSPCRTED TO A LANDFI LL FOR STABI LI ZATI ON
TO AVO D TRANSPORTI NG THE ADDI TI ONAL 10 TO 40 PERCENT VOLUME THAT WOULD BE GENERATED | F STABI LI ZATI ON WAS
PERFCRMVED ON- Sl TE.

THE CONTAM NATED BACKFI LL AND ALLUVI UM WOULD BE | NCI NERATED ON-SI TE ALTER ALL WASTE WAS REMOVED AND TREATED.

A ROTARY KI LN PROCESS |'S PROPOSED FOR | NCI NERATI ON.  ROTARY KI LN | NCI NERATORS ARE THE MOST W DESPREAD, MOST

PROVEN, AND MOST READI LY AVAI LABLE OF THE | NCI NERATI ON PROCESSES; HOWNEVER, OTHER TYPES OF | NCI NERATCRS WOULD
BE CONSI DERED DURI NG THE DESI GN PHASE.

FOLLOWN NG ON- Sl TE | NCI NERATI ON, APPROXI MATELY 24, 400 CY OF BACKFI LL AND ALLUVI UM WOULD BE TREATED BY EX- SI TU
STABI LI ZATI ON I N ORDER TO | MOBI LI ZE | NORGANI C CONTAM NANTS.  THE STABI LI ZATI ON PROCESS | NCORPORATES THE
CONTAM NATED SO L INTO A MATRI X W TH ADDI TI VES SUCH AS PORTLAND CEMENT, WATER, AND PROPRI ETARY COVPOUNDS TO
| MMOBI LI ZED THE CONTAM NANTS BY CHEM CALLY AND PHYSI CALLY BI NDI NG THEM | N- PLACE.

STABI LI ZATI ON CAN BE PERFORVED IN A OPEN PI'T, IN CONCRETE TRUCKS, AND I N FABRI CATED SYSTEMS DESI GNED

SPECI FI CALLY FOR STABI LI ZATI ON.  BOTH STATI ONARY AND MOBI LE SYSTEMS ARE AVAI LABLE. THE SPECI FI C SYSTEM AND
ADDI TI VES TO BE USED WLL BE DETERM NED DURI NG THE DESI GN PHASE. THE STABI LI ZED PRODUCT WOULD ElI THER BE
REPLACED DI RECTLY BACK | NTO THE EXCAVATI ON OR PLACED I N FORVS AND ALLONED TO CURE BEFORE BEI NG PLACE | NTO THE
EXCAVATI ON.

MVAG CONDUCTED BENCH SCALE TREATABI LI TY STUDI ES ON THERVAL TREATMENT AND STABI LI ZATI ON OF | NACTI VE SI TE POND
MATERI ALS. THE RESULTS OF THE TREATABI LI TY STUDI ES ARE DI SCUSSED I N SECTI ON 8. 0.

THE REMOVAL OF THE WASTE FROM THE PONDS AND | NCI NERATI ON AND STABI LI ZATI ON OF THE CONTAM NATED BACKFI LL AND
ALLUVI UM WOULD SI GNI FI CANTLY REDUCE THE | MPACT THAT THE | NACTI VE SI TE HAS ON GROUND WATER CONTAM NATI ON.  THE
I NSTALLATI ON O A CAP AT THE | NACTI VE SI TE WOULD PROVI DE ADDED ASSURANCE THAT THE POTENTI AL FOR DI RECT HUVAN
CONTACT WOULD BE MNIM ZED. IN-SITU SO L VAPOR EXTRACTI ON WOULD EFFECTI VELY REMOVE CONTAM NANTS FROM THE
CHEM CAL STCORACGE TANK AREA, SO THERE WOULD BE NO CONCERN FCR EXPOCSURE. CONTAM NATED MATERI ALS WOULD REMVAI N
ON-SI TE BUT THE CONSTI TUENTS WOULD BE | MMOBI LI ZED.

I NCI NERATI ON CF THE WASTE, BACKFILL, AND ALLUVI UM WOULD COVPLY W TH OR EXCEED THE TECHNI CAL REQUI REMENTS COF
RCRA AND THE TOXI C SUBSTANCES CONTROL ACT (TSCA). THE HAZARDOUS WASTE | NCI NERATI ON STANDARDS SET FORTH I N 40
CFR PARTS 264 AND 270 SPECI FY THREE MAJOR REQUI REMENTS REGARDI NG | NCI NERATOR PERFCRVANCE:

1. PRINCI PAL ORGANI C HAZARDOUS CONSTI TUENTS (POHCS) DESI GNATED | N EACH WASTE FEED MJUST BE DESTROYED ANDY OR
REMOVED TO AN EFFI Cl ENCY (DRE) OF 99.99 PERCENT OR BETTER, THE DRE FOR DI OXINS AND PCBS MJST BE 99. 9999
PERCENT.

2. PARTI CULATE EM SSI ONS MUST NOT EXCEED 180 M LLI GRAMS PER DRY STANDARD CUBI C METER (DSCV CORRECTED TO 7
PERCENT OXYGEN | N THE STACK GAS.

3. GASEQUS HYDROGEN CHLORIDE (HC) EM SSI ONS MUST EI THER BE CONTROLLED TO 4 POUNDS/ HOUR OR LESS, OR BE
REMOVED W TH 99 PERCENT EFFI CI ENCY.

THE TRANSPORT OF | NACTI VE SI TE POND WASTE WOULD COVPLY W TH RCRA, DEPARTMENT OF TRANSPORTATI ON, AND STATE
REGULATI ONS. DI SPCSAL OF THE TREATED WASTE WOULD COVPLY W TH RCRA STANDARDS, | NCLUDI NG LDRS. STABI LI ZATI ON
WOULD ACH EVE | MOBI LI ZATI ON SUCH THAT CONTAM NANTS MEET THE TREATMENT STANDARDS. PERCHED WATER AND
WASTEWATERS GENERATED FROM THE TREATMENT PROCESSES ONSI TE WOULD BE TREATED TO MEET COPDES PERM T

REQUI REMENTS. ALL ACTIVITIES, INCLUDING IN-SI TU SO L VAPOR EXTRACTI ON, WOULD COVPLY W TH AMBI ENT Al R QUALI TY
STANDARDS. THI S ALTERNATI VE SATI SFI ES THE SARA PREFERENCE FOR TREATMENT.



ALTERNATI VE S-5: DEWATER/ OFF- SI TE | NCI NERATI ON AND DI SPCSAL OF WASTE/ THERVAL EXTRACTI ON OF BACKFI LL AND
ALLUVI UM EX- SI TU STABI LI ZATI ON OF BACKFI LL AND ALLUVI UM RCRA CAP/ VAPCR | N-SI TU SO L VAPCR EXTRACTI ON

THE OBJECTI VES OF ALTERNATIVE S-5 ARE TO PREVENT THE FURTHER | MPACT FROM THE | NACTI VE SI TE AREA ON GROUND
WATER AND M NI M ZE THE POTENTI AL FOR DI RECT HUMAN CONTACT W TH, | NHALATI ON OF, AND | NGESTI ON OF CONTAM NANTS
AT BOTH AREAS. THI'S ALTERNATI VE | S DESI GNED TO REMOVE ORGANI C CONTAM NANTS AND | MMOBI LI ZE | NCRGANI C

CONTAM NANTS AT THE | NACTI VE SI TE, REDUCE | NFI LTRATI ON OF PRECI PI TATI ON THROUGH THE | NACTI VE SI TE POND, AND
REMOVE CRGANI C CONTAM NANTS FROM THE CHEM CAL STORAGE TANK AREA.

ALTERNATI VE S-5 | NCORPCRATES DEWATERI NG OF THE | NACTI VE SI TE PONDS; EXCAVATI ON, OFF-SI TE | NCI NERATI ON AND

DI SPOSAL OF WASTE | N ACCORDANCE W TH LDRS; EXCAVATI ON, THERVAL EXTRACTI ON AND, STABI LI ZATI ON OF CONTAM NATED
BACKFI LL AND ALLUVI UM REPLACEMENT OF TREATED BACKFI LL AND ALLUVI UM | NTO THE EXCAVATI ON, AND CAPPI NG OVER THE
INACTIVE SITE. IN-SITU SO L VAPOR EXTRACTI ON WOULD BE USED TO TREAT THE SO L AT THE CHEM CAL STCRAGE TANK
AREA. IN ADDI TION, TH' S ALTERNATI VE | NCLUDES THE OFF-SI TE | NCI NERATI ON AND DI SPOSAL OF THE RES|I DUAL ORGANI C
LADEN SLUDGE FROM THE THERVAL EXTRACTI ON PROCESS AND THE OFF- SI TE | NCI NERATI ON AND DI SPOSAL OF REGENERATI ON
OF THE CARBON FROM THE IN-SI TU SO L VAPCR EXTRACTI ON PROCESS AND THE THERVAL EXTRACTI ON Al R TREATMENT SYSTEM

ALTERNATI VE S-5 WOULD BE | MPLEMENTED I N 4 YEARS

THE AREA COVERI NG AND ADJACENT TO THE | NACTI VE SI TE WOULD BE REGARDED TO DI VERT STORM WATER RUN- ON AND
ENHANCE STORM WATER RUN- OFF.  GRADI NG WOULD BE ACCOMPLI SHED USI NG CONVENTI ONAL CONSTRUCTI ON EQUI PMENT SUCH AS
FRONT- END LOADERS AND GRADE- ALLS. WATER TRUCKS WOULD BE USED TO M NI M ZE DUST GENERATI ON.  THE | NACTI VE SI TE
PONDS ARE LOCATED ON A TOPOGRAPH C H GH, THEREFORE, FLOWWOULD BE DI VERTED | NTO THE EAST BRANCH OF BRUSH
CREEK DRAI NAGE FOR FLOW TO THE NORTH AND | NTO THE WEST BRANCH OF BRUSH CREEK/ DRY GULCH DRAI NAGE FOR FLOW TO
THE SOUTH.

GROUND WATER MONI TORI NG WOULD BE CONDUCTED AT BOTH THE | NACTI VE SI TE AND THE CHEM CAL STORAGE TANK AREA TO
MONI TOR CONTAM NANT M GRATI ON FROM BOTH AREAS.  MONI TORI NG VELLS WOULD BE PLACED W THI N THE PERCHED ZONES TO
VERI FY THAT | NFI LTRATI ON WAS THE SOURCE OF THE PERCHED WATER AND THAT THE PERCHED ZONES WERE NOT BEI NG
RECHARGED. THE MONI TORI NG WELLS IN THE CHEM CAL STORAGE TANK AREA WOULD BE PLACED SUCH THAT THE

EFFECTI VENESS CF I N-SI TU SO L VAPCR EXTRACTI ON COULD BE MONI TORED.

THE CAP WOULD BE NMAI NTAI NED AND NO CONSTRUCTI ON WOULD OCCUR ON OR NEAR THE CAP.  SINCE LOW LEVELS OF
CONTAM NANTS WOULD RENVAI N AT THE | NACTI VE SITE, THE SI TE WOULD BE MONI TORED AND EVERY 5 YEARS A REVI EWWOULD
BE CONDUCTED TO ASSURE HUVAN HEALTH AND THE ENVI RONVENT ARE PROTECTED.

IN-SITU SO L VAPOR EXTRACTI ON WOULD BE USED TO REMOVE VOCS FROM THE CHEM CAL STORAGE TANK AREA SUBSURFACE
SO L. A SERES OF EXTRACTI ON VEELLS CONNECTED TO A VACUUM PUMP WOULD BE | NSTALLED I N AND AROUND THE CHEM CAL
STORAGE TANK AREA SUCH THAT THE CONES OF | NFLUENCE WOULD EXTEND OVER THE ENTI RE CONTAM NATED AREA. A SERIES
OF I NJECTI ON WELLS CONNECTED TO A BLOAER CR VACUUM PUMP WOULD BE PLACED I N AND AROUND THE CHEM CAL STCORAGE
TANK AREA AND USED TO | NDUCE Al R FLOW THROUGH THE SO L TO STRI P AND VOLATI LE THE VOCS | NTO THE Al R STREAM
SUBSURFACE Al R, VOC VAPCRS, AND WATER VAPCRS WOULD M GRATE TOMRD THE VACUUM EXTRACTI ON WELLS | N RESPONSE TO
THE NEGATI VE PRESSURE GRADI ENT ARCUND THE WAELL.

THE CONTAM NATED Al R AND VAPCR WOULD FLOW TO A VAPCR/ LI QUI D SEPARATOR WHERE CONTAM NATED WATER WOULD BE
REMOVED. THE CONTAM NATED WATER WOULD BE TREATED TO MEET COPDES LIMTS IN MMAG S I WIP. THE CONTAM NATED Al R
STREAM WOULD BE TREATED TO REMOVE VOC CONCENTRATI ONS TO Al R QUALI TY STANDARDS. THE CARBON WOULD BE ElI THER
REGENERATED OR DI SPOSED OF ACCORDI NGLY. AR EM SSI ONS WOULD BE MONI TORED AND ADDI TI ONAL CONTROLS WOULD BE

| NCORPCRATED AS NECESSARY.

THE WASTE I N THE | NACTI VE SI TE PONDS | S CONSI DERED A RCRA LI STED HAZARDOUS WASTE. THE WASTE, APPROXI MATELY
2,100 CY, WOULD BE LQADED ONTO LI NED TRUCKS AND TRANSPORTED TO AN COFF- SI TE | NCI NERATOR PERM TTED TO ACCEPT
FOO01, FOO5, AND F019 LI STED WASTES. THE WASTE WOULD BE | NCI NERATED TO COWPLY W TH THE FOO1 AND FOO5 LDR
TREATMENT STANDARDS. | F THE | NCI NERATED WASTE RESI DUES DI D NOT SATI SFY THE LDR TREATMENT STANDARDS FOR F019
(1 NCRGANI ) WASTES, THEY WOULD BE STABI LI ZED PRI OR TO LAND DI SPCSAL I N A RCRA LANDFI LL.

APPROXI MATELY 24, 400 CY OF CONTAM NATED BACKFI LL AND ALLUVI UM WOULD BE TREATED BY THERVAL EXTRACTI ON TO
REMOVE CRGANI C CONTAM NANTS. THERVAL EXTRACTION | S A LOW TEMPERATURE THERVAL TREATMENT PROCESS WH CH

VOLATI LI ZES ORGANI C CONTAM NANTS FROM THE SO L MATRI X.  OPERATI NG TEMPERATURES ARE LOW PREVENTI NG COVBUSTI ON
OF THE ORGANI C CONTAM NANTS AND OXI DATI ON OF THE | NORGANI C CONTAM NANTS. THE PROCESS PRODUCES AN

ORGANI G- FREE SO L AND AN OFF- GAS THAT, WHEN TREATED, GENERATES WASTE WATER, CLEAN Al R, AND AN ORGAN CALLY
CONTAM NATED SLUDCE.

FOLLON NG THE THERVAL TREATMENT, APPROXI MATELY 24,400 CY OF BACKFILL AND ALLUWI UM WOULD BE TREATED BY EX- Sl TU
STABI LI ZATI ON. THE STABI LI ZATI ON PROCESS | NCORPORATES THE CONTAM NATED SO L | NTO A MATRI X W TH ADDI Tl VES
SUCH AS PORTLAND CEMENT, WATER, AND PRCPRI ETARY COVPOUNDS TO | MOBI LI ZE THE | NCRGANI C CONTAM NANTS BY



CHEM CALLY AND PHYSI CALLY Bl NDI NG THEM | N- PLACE.

TREATABI LI TY STUDI ES ON THERVAL EXTRACTI ON AND STABI LI ZATI ON WERE PERFORVED PREVI QUSLY BY MVMAG  THE RESULTS
ARE DI SCUSSED | N SECTI ON 8. 0.

THE REMOVAL AND | NCI NERATI ON OF THE WASTE FROM THE PONDS AND THERVAL EXTRACTI ON AND STABI LI ZATI ON OF THE
CONTAM NATED BACKFI LL AND ALLUVI UM WOULD SI GNI FI CANTLY REDUCE THE | MPACT THAT THE | NACTI VE SI TE HAS ON GROUND
WATER CONTAM NATI ON.  THE | NSULATI ON CF A MULTI - LAYERED CAP AT THE | NACTI VE SI TE WOULD PROVI DE ADDED
ASSURANCE THAT THE POTENTI AL FOR DI RECT HUVAN CONTACT WOULD BE MNIM ZED. I N-SITU SO L VAPCR EXTRACTI ON
WOULD EFFECTI VELY REMOVE CONTAM NANTS FROM THE CHEM CAL STORAGE TANK AREA SO THERE WOULD BE NO CONCERN FOR
EXPOSURE. CONTAM NATED NMATERI ALS WOULD REMAI N ON-SI TE WOULD BE TREATED TO | MOBI LI ZE HAZARDOUS CONSTI TUENTS.

THE UNCERTAI NTY ASSCCI ATED W TH ALTERNATIVE S-5 IS THE ABILITY TO REMOVE ORGANI C CONTAM NANTS AND STABI LI ZE
| NORGANI C COVPQUNDS TO MEET LDR TREATMENT STANDARDS.

THE TRANSPORT OF | NACTI VE SI TE POND WASTE AND THERVAL EXTRACTI ON RESI DUES WOULD COWPLY W TH RCRA, DEPARTMENT
OF TRANSPORTATI ON, AND STATE REGULATI ONS. | NCI NERATI ON OF THE WASTE WOULD BE PERFORMED AT A RCRA APPROVED

I NCI NERATI ON FACI LI TY AND WOULD MEET ALL PERTI NENT REQUI REMENTS | NCLUDI NG AT LEAST A 99. 99 PERCENT

DESTRUCTI ON CF ORGANI C CONTAM NANTS. DI SPCSAL OF THE TREATED WASTE WOULD COVPLY W TH RCRA STANDARDS,

I NCLUDI NG THE LDRS. THERVAL EXTRACTI ON WOULD REMOVE ORGANI C CONTAM NANTS, AND STABI LI ZATI ON WOULD ACH EVE

I MMOBI LI ZATI ON TO PREVENT CONTAM NANTS FROM LEACHI NG TO THE GRCUND WATER. PERCHED WATER AND WASTEWATERS
GENERATED FROM THE TREATMENT PROCESSES ON- SI TE WOULD BE TREATED TO MEET MVAG S COPDES PERM T REQUI REMENTS.
ALL ACTIVITIES, |NCLUD NG THERVAL EXTRACTI ON AND I N-SI TU SO L VAPCR EXTRACTI ON, WOULD COVPLY W TH AMBI ENT Al R
QUALI TY STANDARDS.

ALTERNATI VE GNM1: NO ACTI ON

I N ACCORDANCE W TH SECTI ON 300. 430(E) (6) OF THE NCP, THE NO ACTI ON ALTERNATI VE MUST BE CONSI DERED | N THE FS.
THE NO ACTI ON ALTERNATI VE ALSO SERVES AS A BASELI NE FOR COWPARI SON OF OTHER GROUND WATER ALTERNATI VES. NO
CONTAM NANTS ARE REMOVED OR TREATED BY THE NO ACTI ON ALTERNATI VE, ALTHOUGH NATURAL ATTENUATI ON PROCESSES ARE
LI KELY TO OCCUR. PRED CTI NG NATURAL ATTENUATI ON PROCESSES IS NOT' TECHNOLOGA CALLY PCSSI BLE FOR MOST OF THE
CONTAM NANTS PRESENT | N THE GROUND WATER

NO ACTION, AS | T PERTAINS TO GROUND WATER CONTAM NATI ON, MEANS THAT NO ACTI VI TI ES | NTENDED TO PROTECT HUVAN
HEALTH AND THE ENVI RONVENT, | NCLUDI NG ANY REMEDI ATI ON, WOULD BE TAKEN. THE EXI STI NG BRUSH CREEK AND FI LTER
GQULCH GROUND WATER EXTRACTI ON AND TREATMENT SYSTEMS WOULD BE SHUT DOMWN.  THE EXI STI NG WATER SUPPLY PROVI DED
BY THE DENVER WATER DEPARTMENT COULD BE USED TO MEET CURRENT WATER DEMANDS AND FUTURE DEMANDS FROM
DEVELOPMENT.  CONTAM NATED GROUND WATER WOULD BE ALLOWNED TO M GRATE CFF- SI TE.

GRCUND WATER MONI TORI NG WOULD BE CONDUCTED TO TRACK CONTAM NANT M GRATI ON FROM THE SI TE AND TO CONTI NUALLY
ASSESS THE RESULTI NG RI SKS.

GROUND WATER MODELI NG ASSUM NG THE SOURCE |'S REMOVED AND NATURAL ATTENUATI ON PROCESSES OCCUR, PREDI CTS THAT
GROUND WATER RESTCRATI ON TI ME FRAVES REQUI RED TO ATTAI N CLEAN UP GOALS ARE I N EXCESS OF 130 YEARS FOR ON-SITE
GROUND WATER AND I N EXCESS OF 70 YEARS FOR OFF- SI TE GROUND WATER

TH S ALTERNATI VE DCES NOT PROVI DE PROTECTI ON AGAI NST THREATS TO HUVAN HEALTH OR THE ENVI RONMENT.  THE

| MVEDI ATE CONCERN W TH THE NO ACTI ON ALTERNATI VE | S THAT ENVI RONVENTAL DEGRADATI ON WOULD CONTI NUE TO OCCUR
AND THAT THE REMEDI AL ACTI ON OGBJECTI VE TO RESTORE GROUND WATER TO I TS BENEFI CI AL USE I N A REASONABLE TI ME
FRAME |'S NOT ACH EVED.

THE GROUND WATER, WHICH IS A PAST AND A POTENTI AL SOURCE CF DRI NKI NG WATER, DCES NOT MEET THE CLEAN UP GOALS
AT THE PRESENT TI ME.

ALTERNATI VE GV 2: COOPERATI ON CF THE EXI STI NG RECOVERY WELL SYSTEMS/ TREATMENT BY Al R STRI PPI NG CARBON
ADSCORPTI ON, AND | ON EXCHANGE/ DI SCHARCGE TO BRUSH CREEK

THE OBJECTI VES OF ALTERNATI VE GW 2 WOULD BE TO PRECLUDE GROUND WATER M GRATI ON CFF- SI TE | NTO THE SOUTH PLATTE
Rl VER BASI N AND REMOVE CRGANI C AND | NORGANI C CONTAM NANTS FROM THE RECOVERED GROUND WATER

ALTERNATIVE GM2 | S PRESENTLY I N CPERATION.  THE FILTER GULCH RECOVERY WELL SYSTEM WAS | NSTALLED I N 1985, AND
THE LOAER BRUSH CREEK RECOVERY SYSTEM WAS | NSTALLED I'N 1987. THE FI LTER GULCH RECOVERY SYSTEM CONSI STS OF 14
RECOVERY WELLS LOCATED APPROXI MATELY 800 FEET SQUTHEAST OF THE M3 AREA ON DENVER WATER DEPARTMENT PRCPERTY.
THE BRUSH CREEK RECOVERY SYSTEM CONSI STS OF THREE 24-1 NCH DI AVETER RECOVERY WELLS | NSTALLED I N A GRAVEL

BACKFI LLED TRENCH LOCATED APPROXI MATELY 2, 000 FEET EAST OF THE M3 AREA



THE RECOVERED WATER |'S PUMPED ALONG W TH MVAG S | NDUSTRI AL PROCCESS WASTE WATERS TO THE | WP I N THE MB AREA
WHERE CRGANI C AND | NORGANI C CONTAM NANTS ARE REMOVED. CURRENTLY, THE | WIP TREATS WASTEWATER BY Al R

STRI PPI NG, CARBON ADSCRPTI ON, AND A FERRQUS SULFATE REDUCTI ON PROCESSES. THE TREATED EFFLUENT | S DI SCHARGED
TO BRUSH CREEK MVAG WASTE WATER QUTFALL ( COPDES PERM T #0001511), LOCATED APPROXI MATELY 100 FEET DOMSTREAM
OF THE BRUSH CREEK RECOVERY SYSTEM

GRCUND WATER MONI TORI NG WOULD BE CONDUCTED SEM ANNUALLY TO TRACK CONTAM NANT M GRATI ON FROM THE SI TE AND TO
ASSESS THE RESULTI NG RI SKS.

AN ALTERNATI VE WATER SUPPLY WOULD BE PROVI DED SHOULD BE NEED ARl SE DURI NG THE | MPLEMENTATI ON CF ALTERNATI VE
GW 2.

MVAG HAS DEMONSTRATED THAT THE FI LTER GULCH AND BRUSH CREEK RECOVERY SYSTEMS PROVI DE EFFECTI VE CONTAI NMVENT OF
CONTAM NANTS BY M NIM ZI NG OFF- SI TE M GRATI ON OF ALLUVI AL GROUND WATER

THE PRI NCI PAL ENVI RONMENTAL CONCERN ASSCCI ATED W TH Al R STRIPPI NG | S THE GENERATI ON OF VOLATI LE ORGANI C Al R
EM SSIONS.  THE MVAG | WP |'S PRESENTLY CPERATING WTHIN ITS AIR PERM T LI M TATIONS, WH CH DO NOT' REQUI RE
ADDI TI ONAL TREATMENT OF THE EXHAUST AIR STREAM | F AIR EM SSI ON LEVELS ARE FOUND TO EXCEED AMBI ENT Al R
QUALI TY STANDARDS OR RI SK-BASED LEVELS, THE Al R WOULD REQUI RE FURTHER TREATMENT. TREATMENT OF THE EXHAUST
AR WOULD BE ACCOWVPLI SHED BY CAPTURI NG CRGANI C CONSTI TUENTS USI NG VAPCR PHASE CARBON ADSCRPTI ON CR BY
DESTRUCTI ON I N AN | NCI NERATOR.  THE NEED FOR EM SSI ON CONTROLS WOULD BE ASSESSED DURI NG BE DESI GN PHASE.

ALL THE RESI DUES OF GROUND WATER TREATMENT WOULD BE ANALYZED FCR CONTAM NANT CONTENT AND DI SPOSED OF
ACCORDI NGLY.  SLUDGES WOULD MOST LI KELY BE | NCI NERATED AT AN OFF-SI TE FACILITY PRIOR TO DI SPOSAL.  SPENT
CARBON AND | ON EXCHANGE RESI NS WOULD EI THER BE RECYCLED ( REGENERATED), | NCI NERATED, ANDY OR DI SPCSED OF
DI RECTLY.

THE TREATED EFFLUENT EXI TI NG THE MVAG | WP WOULD MEET THE REQUI RED TREATMENT STANDARDS CF MVAGS COPDES PERM T
BEFORE BEI NG DI SCHARGED TO BRUSH CREEK VI A THE EXI STI NG QUTFALL.

GRCUND WATER MCODELI NG | NDI CATES THAT GROUND WATER RESTORATI ON Tl ME FRAMES REQUI RED TO ATTAI N CLEAN UP GOALS
ARE APPROXI MATELY 130 YEARS FOR ON-SI TE GROUND WATER AND I N EXCESS OF 5 YEARS FOR OFFSI TE GROUND WATER
HOMNEVER, THERE | S SOVE UNCERTAI NTY I N THE ESTI MATE OF GROUND WATER RESTCRATION TI ME. THE GROUND WATER

MODELI NG WAS CONDUCTED USI NG AVAI LABLE DATA ON SUBSURFACE CONDI TI ONS, AND ASSUMPTI ONS WERE MADE REGARDI NG ALL
THE VAR ABLES. I N ADDI TION, THE MODEL ASSUME THAT SOURCES CF CONTAM NATI ON ARE COVPLETELY REMOVED.

EFFECTI VELY, TH S MEANS LI TTLE I F ANY REMEDI ATI ON OCCURS ONSI TE IN THE H GHLY CONTAM NATED AREAS FCR AN
EXTENSI VE PER CD.

THE UNTREATED GROUND WATER DCES NOT MEET THE CLEAN UP GOALS AT THE PRESENT TIME. W TH THE | MPLEMENTATI ON OF
ALTERNATI VE GM 2, HOANEVER, DEAN UP GOALS WOULD BE ACH EVED OFF-SI TE I N A REASONABLE TI ME FRAME. HONEVER,
CONTAM NANT LEVELS I'N GROUND WATER ON-SI TE WOULD REMAI N ABOVE MCLS FOR OVER 100 YEARS.

ALTERNATI VE GM 3: CONTI NUED OPERATI ON OF THE EXI STI NG RECOVERY WELL SYSTEMS/ | NSTALLATI ON OF ADDI Tl ONAL
RECOVERY WELL SYSTEMS I N FI LTER GULCH AND DRY GULCH UPGRADI ENT FROM THE EXI STI NG RECOVERY WELL

SYSTEMS/ TREATMENT BY Al R STRI PPLNG CARBON ADSCRPTI ON, | ON EXCHANGE, ANDY OR WV PHOTOLYSI S- OXI DATI ON DI SCHARGE
TO BRUSH CREEK.

THE OBJECTI VES OF ALTERNATI VE GV 3 WOULD BE TO PRECLUDE CONTAM NANT M GRATI ON OFF- SI TE AND RESTORE THE GROUND
WATER TO BENEFI Cl AL USES BY RECOVERI NG GROUND WATER AND REMOVI NG ORGANI C AND | NORGANI C CONTAM NANTS.

ALTERNATI VE GM#3 IS A MDD FI CATI ON TO ALTERNATI VE GV 2 THAT | NCORPCRATES TWD ADDI TI ONAL EXTRACTI ON SYSTEMS
COUPLED W TH RECHARGE COR | NFI LTRATI ON TRENCHES TO ENHANCE THE RATE OF GROUND WATER EXTRACTION.  ONE OF THE
TWO NEW RECOVERY SYSTEMS WOULD BE | NSTALLED I N DRY GULCH, APPROXI MATELY 3, 500 FEET SQUTHEAST OF THE | NACTI VE
SITE, AND THE OTHER WOULD BE | NSTALLED I N FI LTER GULCH SQUTHEAST OF THE M3 AREA, APPROXI MATELY 200 FEET NORTH
OF THE MVAG PRCPERTY BCOUNDARY. THE NEW RECOVERY SYSTEM | N DRY GULCH WOULD PRCBABLY CONSI ST OF A TRENCH AND
WELL SYSTEM SI M LAR TO THE EXI STI NG BRUSH CREEK SYSTEM AND WOULD RECOVER 5 - 10 GPM  THE NEW SYSTEM I N

FI LTER GULCH WOULD PROBABLY CONSI ST OF A LI NE OF RECOVERY VELLS SIM LAR TO THE EXI STI NG FI LTER GULCH SYSTEM
ADDI TI ONALLY A TREATMENT STEP TO REMOVE NDIVA AND UDMH CONTAM NATION |'S | NCLUDED. THE ADDI TI ONAL TREATMENT
STEP ASSOCI ATED WTH TH S ALTERNATI VE IS ULTRAVI CLET LI GHT (UV) PHOTOLYSI S USED | N COVBI NATI ON W TH OXI DATI ON
TO TREAT NDVA AND UDVH.

THE GROUND WATER WOULD BE PUWPED FROM THE FOUR RECOVERY SYSTEMS AND TREATED AT THE | WIP. ORGANI C AND

I NORGANI C CONTAM NANTS WOULD BE REMOVED. THE | WIP WOULD | NCLUDE Al R STRI PPI NG CARBON ADSCRPTI ON, | ON
EXCHANGE, AND THE WV PHOTCLYSI S/ OXI DATI ON PROCESS. THE TREATED EFFLUENT WOULD BE DI SCHARGED TO THE BRUSH
CREEK MVAG WASTE WATER QUTFALL (CCOPDES PERM T #0001511), LOCATED APPROXI MATELY 100 FEET DOWNSTREAM OF THE
BRUSH CREEK RECOVERY SYSTEM



GROUND WATER MONI TORI NG WOULD BE CONDUCTED TO TRACK CONTAM NANT M GRATI ON FROM THE SI TE AND TO ASSESS THE
RESULTI NG RI SKS. AN ALTERNATE WATER SUPPLY WOULD BE PROVI DED SHOULD THE NEED ARI SE DURI NG THE | MPLEMENTATI ON
OF ALTERNATI VE GW 3.

WATER PURCHASED FROM THE DENVER WATER DEPARTMENT WOULD BE RECHARGED | NTO THE ALLUVI UM AT DRY GULCH AND THE M3
AREA TO ENHANCE EXTRACTI ON RATES AND FLUSHI NG OF THE ALLUVI UM FCR MORE RAPI D RESTORATI ON.

I T COULD ALSO BE NECESSARY TO | NSTALL A SMALL EXTRACTI ON SYSTEM UPGRADI ENT OF THE | NACTI VE SI TE RECHARGE
SYSTEM TO COLLECT GRCUND WATER LOCATED BETWEEN THE PONDS AND THE RECHARCE SYSTEM  THE NEED FOR SUCH A SYSTEM
WOULD BE EVALUATED DURI NG THE DESI GN PHASE.

GROUND WATER MODELI NG | NDI CATES THAT GROUND WATER RESTORATI ON Tl ME FRAMES REQUI RED TO ATTAI N CLEAN UP GOALS
ARE APPROXI MATELY 45 YEARS FOR ON- S| TE GROUND WATER AND APPROXI MATELY 5 YEARS FOR CFF- SI TE GROUND WATER

THE UNTREATED GROUND WATER DCES NOT MEET THE CLEAN UP GOALS AT THE PRESENT TIME. W TH THE | MPLEMENTATI ON OF
ALTERNATI VE GV 3, HONEVER, CLEAN UP GOALS WOULD BE ACH EVED MORE RAPI DLY BOTH OFF-SI TE AND ON- S| TE.

ALTERNATI VE GV 4: COOPERATI ON OF EXI STI NG RECOVERY WELL SYSTEMS/ | NSTALLATI ON OF ADDI TI ONAL RECOVERY WELL
SYSTEMS | N FI LTER GULCH AND DRY GULCH UPGRADI ENT FROM THE EXI STI NG RECOVERY WELL SYSTEMS/ ADDI TI ON OF A
RECOVERY WELL SYSTEM I N THE MB AREA/ TREATMENT BY CHEM CAL REDUCTI ON, PRECI Pl TATI ON, CLARI FI CATION, AIR
STRI PPI NG, CARBON ADSCRPTI ON, | ON EXCHANGE, AND/ CR WV PHOTOLYSI S- OXI DATI OV DI SCHARGE TO BRUSH CREEK.

THE OBJECTI VES OF ALTERNATI VE GW¥ 4 ARE TO PRECLUDE CONTAM NANT M GRATI ON OFF- SI TE AND RESTORE THE GROUND
WATER TO BENEFI Cl AL USES BY RECOVERI NG GROUND WATER AND REMOVI NG CRGANI C AND | NORGANI C CONTAM NANTS FROM THE
GROUND WATER.  ADDI TI ONALLY, THI'S | NCLUDES SYSTEMS TO COLLECT AND TREAT THE GRCUND WATER | N THE FOUNTAI N
FORVATION IN THE VI NITY OF THE CHEM M LL AND HYDROSTAT TANK AREAS.

TH' S ALTERNATI VE PROVI DES PROTECTI ON TO HUVAN HEALTH AND THE ENVI RONVENT BY REMOVI NG CONTAM NANTS | N THE
GROUND WATER AND BY REDUCI NG CONTAM NANT M GRATI ON CFF- SI TE.

ALTERNATI VE GM4 | S A MDDl FI CATI ON OF ALTERNATI VE GVM3. | T | NCORPCRATES ALL THE ASPECTS OF GW4 AND I N

ADDI TI ON | NCLUDES ONE MORE EXTRACTI ON SYSTEM  THE WATER EXTRACTED BY THE ADDI TI ONAL SYSTEM WOULD BE TREATED
TO REMOVE CHROM UM AND CHLORI NATED ORGANI C COMPOUNDS. THE WATER WOULD BE RECOVERED FROM THE FI VE SYSTEMS AND
PUVPED TO THE | WIP WHERE ORGANI C AND | NCRGANI C CONTAM NANTS WOULD BE REMOVED.  THE | WIP WOULD | NCLUDE Al R
STRI PPI NG CARBON ADSCRPTI ON, | ON EXCHANGE, AND THE ADDI TI ON OF THE WV PHOTCLYSI S/ OXI DATI ON AND CHEM CAL
REDUCTI ON, PRECI Pl TATI ON, AND CLARI FI CATI ON PROCESS. THE TREATED EFFLUENT WOULD BE DI SCHARGED TO THE BRUSH
CREEK MVAG WASTE WATER OQUTFALL (CCPDES PERM T #0001511), LOCATED APPROXI MATELY 100 FEET DOWNSTREAM OF THE
BRUSH CREEK RECOVERY SYSTEM

GRCUND WATER MONI TORI NG WOULD BE CONDUCTED TO TRACK CONTAM NANT M GRATI ON FROM THE SI TE AND TO ASSESS THE
RESULTI NG RI SKS. AN ALTERNATE WATER SUPPLY WOULD BE PROVI DED SHOULD THE NEED ARI SE DURI NG THE | MPLEMENTATI ON
OF ALTERNATI VE GW 3.

GROUND WATER MODELI NG | NDI CATES THAT GROUND WATER RESTORATI ON Tl ME FRAMES REQUI RED TO ATTAI N CLEAN UP GOALS
ARE APPROXI MATELY 45 YEARS FOR ON- SI TE GROUND WATER AND I N EXCESS OF 5 YEARS FOR OFF-SI TE GROUND WATER
HONEVER, THERE | S SOME UNCERTAI NTY ASSOCI ATED W TH THE GROUND WATER RESTCRATI ON TI ME.  THE GROUND WATER
MODELI NG WAS CONDUCTED USI NG AVAI LABLE DATA ON SUBSURFACE CONDI TI ONS, AND ASSUMPTI ONS WERE MADE REGARDI NG ALL
THE VAR ABLES. | N ADDI TION, THE MODEL ASSUMES THAT SOURCES OF CONTAM NATI ON ARE COVPLETELY REMOVED.

THE UNTREATED GROUND WATER DCES NOT MEET THE CLEAN UP GOALS AT THE PRESENT TIME. W TH THE | MPLEVENTATI ON OF
ALTERNATI VE GV 4, HONEVER, THESE GOALS WOULD BE ACHI EVED ON-SI TE AND OFF- SI TE W THI N REASONABLE Tl ME FRAMES.
I'N ADDI TI ON, AN AREA OF HI GH CONTAM NATION I N THE M3 AREA WOULD BE REMEDI ATED PREVENTI NG FURTHER M GRATI ON OF
CONTAM NANTS OFF- SI TE.

#SCAA
SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

I NTRCDUCTI ON
I' N ACCORDANCE W TH THE NCP, SECTI ON 300. 430(E), EACH OF THE ALTERNATI VES PASSI NG THE | NI TI AL SCREEN NG PHASE

OF THE FEASI BI LI TY STUDY UNDERVWENT THE DETAI LED ANALYSI S WH CH SPECI FI CALLY ADDRESSES THE NI NE EVALUATI ON
CRI TERI A LI STED BELOW



THRESHOLD CRI TERI A

1. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT
2. COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCOPRI ATE REQUI REMENTS ( ARARS)

PRI MARY BALANCI NG CRI TERI A

3. LONG- TERM EFFECTI VENESS AND PERNMANENCE

4. REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME THROUGH TREATMENT
5. SHORT- TERM EFFECTI VENESS

6. | MPLEMENTABI LI TY

7. CosT

MODI FYING CRITERI A

8. STATE ACCEPTANCE

9. COVMUNI TY ACCEPTANCE

THE NCP | NDI CATES THAT A REMEDY MUST SATI SFY THE THRESHOLD CRI TERI A TO BE ELI G BLE FOR SELECTI ON

COMPARATI VE ANALYSI S COF SO L ALTERNATI VES

TH S SECTI ON PROVI DES A COWPARI SON OF EACH OF THE SO L ALTERNATI VES W TH RESPECT TO THE NI NE EVALUATI ON
CRI TERI A DESCRI BED ABOVE. THE RESULTS OF THE COVMPARATI VE ANALYSI S ARE SUMVARI ZED | N TABLE 7-1.

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

ALL OF THE ALTERNATI VE, EXCEPT NO ACTI O\, WOULD PROVI DE SOME DEGREE OF PROTECTI ON TO HUVAN HEALTH AND THE
ENVI RONMVENT.

PROTECTI VENESS | S | N PART RELATED TO THE FI NAL DI SPCSI TI ON OF CONTAM NANTS, AND ALTERNATI VES S-4 AND S-5
EMPLOY PROVEN PROCESSES TO TREAT ALL WASTE AND PROVI DE FOR THE DESTRUCTI ON OF ORGANI C COVPOUNDS W TH
TREATMENT AND CONTAI NVENT OF | NORGANI C CONTAM NANTS. BOTH ALTERNATI VES ARE CONSI DERED PERVANENT REMEDI ES
AND, THEREFORE PROVI DE LONG TERM EFFECTI VENESS AND PROTECTI ON.  ALTERNATIVE S-3 |'S PROTECTI VE AND | T | NCLUDES
TREATMENT OF ALL WASTE, ALTHOUGH THE CRGANI C COVPOUNDS WOULD NOT BE REMOVED CR DESTROYED AND WOULD

POTENTI ALLY BE ABLE TO LEACH FROM THE STABI LI ZED PRODUCT. ALTERNATIVE S-2 | S PROTECTI VE FROM THE STANDPQO NT
THAT THE POTENTI AL FOR DI RECT HUVAN CONTACT |'S REDUCED AND THAT | NFI LTRATI ON | S REDUCED, THEREBY REDUCI NG THE
POTENTI AL FCR CONTAM NANT M GRATI ON | NTO THE GROUND WATER  ALTERNATI VE S-2, HOAEVER, DCES NOT ADDRESS THE
EXI STI NG CONTAM NATED ALLUVIUM VHICH IS AND WLL CONTINUE TO BE | NTERSECTED BY GROUND WATER AND | T | S NOT
NECESSARI LY A PERVANENT SOLUTI ON.  EACH OF THESE ALTERNATI VES ALSO REDUCE MOBI LI TY OF CONTAM NANTS REMAI NI NG
IN THE SO LS DUE TO THE PLACEMENT OF A RCRA CAP OVER CONTAM NATED OR TREATED AREAS TO M NI M ZE | NFI LTRATI ON
OF PRECI PI TATI ON.

ALTERNATI VE S-1 DCES NOT PROVI DE ANY PROTECTI ON TO HUVAN HEALTH AND THE ENVI RONVENT. AT PRESENT, NEI THER THE
I NACTI VE SITE SO LS NOR THE CHEM CAL STCRAGE TANK AREA SO LS PRESENT A THREAT TO THE MVAG EMPLOYEES CR
TRESPASSERS BECAUSE BOTH AREAS ARE COVERED. THE I NACTIVE SITE | S COVERED BY SO L AND THE CHEM CAL STORAGE
TANK AREA BY ASPHALT. HOWEVER, CONTAM NANTS IN THE SO L THAT M GRATE FROM BOTH AREAS AND ENTER THE GROUND
WATER COULD RESULT | N EXPOSURE TO CONTAM NANTS CAUSI NG THREATS TO HUMAN HEALTH AND THE ENVI RONVENT.

COVPLI ANCE W TH ARARS

CHEM CAL-, LOCATI ON-, AND ACTI ON- SPECI FI C ARARS WERE | DENTI FI ED FOR THE MVAG SI TE AND THE ALTERNATI VES
DEVELOPED. THE FULL ARARS ANALYSI S IS PRESENTED I N APPENDI X A OF THE FEASI Bl LI TY STUDY (GERAGHTY & M LLER,
1990B). EACH ALTERNATI VE WOULD COVPLY W TH ARARS. THE NUMBER OF ARARS THAT APPLY TO AN ALTERNATI VE

I NCREASES W TH THE AMOUNT OF TREATMENT | NVCOLVED.

LONG- TERM EFFECTI VENESS PERVANENCE

ALTERNATI VES S-4 AND S-5 WOULD PROVI DE THE H GHEST DEGREE OF LONG TERM EFFECTI VENESS AND WOULD ALSO BE THE
MOST PERVANENT REMEDI ES PRI MARI LY BECAUSE BOTH ALTERNATI VES WOULD USE TREATMENT TO REMOVE AND DESTROY CRGANI C



CONTAM NANTS AT THE | NACTIVE SI TE. ALTERNATI VE S-4 WOULD USE DI RECT DESTRUCTI ON VI A | NCI NERATI ON, WHEREAS
ALTERNATI VE S-5 WOULD USE REMOVAL VI A THERVAL EXTRACTI ON FOLLOWNED BY DESTRUCTI ON VI A | NCI NERATI ON CFF- SI TE.
FOR ALTERNATIVES S-3, S-4, AND S-5, THE | NORGANI C CONTAM NANTS WOULD BE | MOBI LI ZED BY STABI LI ZATION.  THE
LONG TERM EFFECTI VENESS OF STABI LI ZATI ON WOULD, | N PART, DEPEND ON THE ABI LI TY OF THE RCRA CAP TO M NI M ZE
I NFI LTRATI ON THROUGH THE SCLI DI FI ED MASS. RCRA CAPS HAVE BEEN USED EXTENSI VELY AND HAVE BEEN SHOMN TO BE
EFFECTI VE, LONG TERM SCLUTI ONS FCR REDUCI NG | NFI LTRATI ON.  THE RCRA CAP WOULD REQUI RE PERI CDI C MAI NTENANCE
THAT CONSI STS OF SEALI NG CRACKS, ADJUSTI NG FOR SETTLEMENT, AND REVEGETATING W TH PRCPER NMAI NTENANCE AND
DESI G\, THE CAP WOULD FUNCTI ON EFFECTI VELY AND LAST | NDEFI NI TELY.

ALTERNATI VE S-3 WOULD BE THE NEXT MOST EFFECTI VE AND PERVANENT ALTERNATI VE, BUT BECAUSE ORGANI C CONTAM NANTS
REMAI N I N PLACE USI NG A TECHNOLOGY THAT HAS NOT BEEN PROVEN FOR ORGANI C CONTAM NANTS, SOME QUESTI ONS RENMVAI N
REGARDI NG LONGS EFFECTI VENESS. ALTERNATI VE S-2 WOULD BE THE NEXT MOST EFFECTI VE AND PERVANENT ALTERNATI VE.
HOWNEVER, CONTAM NATI ON WOULD REMAI N I N THE GROUND UNTREATED AND CONTI NUE TO M GRATE | N THE ENVI RONMVENT.
ALTERNATI VE S-1 DCES NOT CFFER ANY LONG TERM EFFECTI VENESS OR PERVANENCE.

ALTERNATIVES S-3, S-4, AND S5 WOULD ENHANCE GROUND WATER RESTCORATI ON BECAUSE CONTAM NATI ON PRESENTLY I N THE
SATURATED ALLUVI UM WOULD BE TREATED, AND THE ORGANI C CONSTI TUENTS WOULD BE REMOVED AS PART OF ALTERNATI VES
S-4 AND S-5.

ALTERNATIVES S-2 THROUGH S-5 APPLY IN-SI TU SO L VAPOR EXTRACTI ON AT THE CHEM CAL STORAGE TANK AREA TO REMOVE
MOST OF THE ORGANI C CONTAM NANTS FROM THE SO L, THUS PROVI DI NG FOR LONG TERM EFFECTI VENESS AND PERMANENCE.
(ALTHOUGH CAPPING IS NOT PLANNED FOR THI S AREA, A CAP TO PREVENT | NFI LTRATI ON WOULD BE EFFECTI VE AT

PROTECTI NG THE ENVI RONVENT AND PREVENTI NG HUVAN EXPOSURE. )

REDUCTION OF TOXIAI TY, MOBILITY, OR VO UVE THROUGH TREATMENT

ALTERNATI VES S-1 DOES NOT | NVOLVE ANY TREATMENT OF THE WASTE, CONTAM NATED BACKFI LL, CONTAM NATED ALLUVI UM AT
THE | NACTI VE SI TE, OR CONTAM NATED SO L AT THE CHEM CAL STCRAGE TANK AREA AND THEREFORE DCES NOT MEET THI S
CRI TERI ON.

ALTERNATI VES S-2 THROUGH S-5 ALL PROVI DE SOVE LEVEL OF REDUCTION IN TOXICI TY, MOBILITY, AND VOLUME OF

CONTAM NANTS.  IN ALL OF THESE ALTERNATI VES, CONTAM NANTS I N THE CHEM CAL STORAGE TANK AREA ARE REMOVED FROM
THE SO LS THEREBY REDUCI NG THE TOXI G TY OF THE SO LS AND ELI M NATI NG THE POTENTI AL FOCR FURTHER M GRATI ON CF
CONTAM NANTS TO THE GROUND WATER

TH' S CRITERION | S ADDRESSED TO THE H GHEST DEGREE BY ALTERNATIVES S-3, S-4, AND S-5 BECAUSE THESE

ALTERNATI VES | N\VOLVE A H GH LEVEL OF TREATMENT FOR CONTAM NANTS AT THE | NACTI VE SI TE AREA. | NCI NERATI ON OF
WASTE MATERI ALS | N ALTERNATIVES S-3, S-4, AND S5 EFFECTI VELY REDUCES TOXICI TY, MOBILITY, AND VOLUME CF
CONTAM NANTS BY PERVANENT DESTRUCTI ON. THERVAL EXTRACTI ON | N ALTERNATI VE S-5 ACCOWPLI SHES THE SAME RESULT BUT
BY A DI FFERENT MECHANI SM  VOLUME REDUCTION | S A KEY ASPECT OF S-5 BECAUSE THE THERVAL EXTRACTI ON PROCESS
CONCENTRATES ORGANI C CONTAM NANTS I N A SLUDGE AND REDUCES THE VOLUMVE OF MATERI AL THAT MUST BE | NCI NERATED. A
MAJOR DI FFERENCE BETWEEN S-3, S-4 AND S 5 IS THE QUANTI TY AND TYPE OF MATERI AL WH CH WOULD BE THERVALLY
TREATED UNDER EACH ALTERNATI VE.

THE THERVAL TREATMENT ASPECT OF ALTERNATIVES S-3, S 4 AND S5 ALL RESULT I N THE GENERATI ON OF SNVALL

QUANTI TI ES OF RESI DUES. THESE RESI DUAL WASTE STREAMB ARE THE RESULT OF Al R PCLLUTI ON CONTROL DEVI CES AND NAY
BE LIQU D OR SCLID IN FORM  THESE RESI DUES CONSTI TUTE OF SMALL VOLUME OF WASTES WHI CH MUST BE DI SPOSED OR
FURTHER TREATED. EXAMPLES OF THESE WASTE MATERI ALS ARE SCRUBBI NG LI QUI DS (WASTE WATER), SPENT ACTI VATED
CARBON, DRY SCRUBBI NG RESI DUES (SALTS) AND ASH.

THE STABI LI ZATI ON TREATMENT PORTI ON OF ALTERNATI VES S-3, S-4, AND S 5 WLL REDUCE MOBILITY OF CONTAM NANTS | N
THE SO LS. THE EFFECTI VENESS OF STABI LI ZATI ON VARIES W TH THE TYPE OF CONTAM NANT BEI NG TREATED. ONLY

I NORGANI C CONSTI TUENTS WOULD BE TREATED BY STABI LI ZATION WTH S-4 AND S-5. HOAEVER, ALTERNATI VE S 3 WOULD
UTI LI ZE STABI LI ZATI ON FOR | MMOBI LI ZATI ON BOTH | NORGANI C AND ORGANI C CONSTI TUENTS. THE USE OF STABI LI ZATI ON
TO TREAT CRGANI C CONTAM NANTS IS NOT AS WELL ACCEPTED AS FCOR | NORGANI C CONTAM NANTS.

STABI LI ZATI ON TREATMENT WOULD PROBABLY RESULT | N A VOLUVE | NCREASE OF TREATED MATERI ALS DUE TO THE ADDI Tl ON
OF STABI LI ZI NG OR SCLI DI FYI NG AGENTS.  HOWEVER, DEPENDI NG ON THE NATURE OF THE MATER AL BEI NG TREATED AND THE
ADDI TI VES USED, VOLUME REDUCTI ON IS ALSO A PGSSI BI LI TY.

I N SUMVARY, THE TREATMENT ASPECTS OF S 4 AND S-5 ALTERNATI VES WOULD PROVI DE THE H GHEST REDUCTI ONS I N
TOXIC TY AND MOBILITY. ALTERNATIVE S-1 PROVI DES NO REDUCTI ONS AND S-2 PROVI DES LESS REDUCTION I N TOXI I TY
AND MOBILITY THAN S-4 AND S-5. TH S I S BECAUSE THERVAL TREATMENT IS PROPOSED FOR ONLY THE DI SCRETE WASTE
MATERI ALS WH CH COVPRI SE A SVALL FRACTI ON OF THE CONTAM NATED MATERI ALS AT THE | NACTI VE SI TE.



SHORT- TERM EFFECTI VENESS

THE SHORT- TERM EFFECTI VENESS CF ALTERNATI VE S-1 W TH RESPECT TO PROTECTI NG THE ENVI RONMENT WOULD BE VERY LOW
PRI VARI LY BECAUSE CONTAM NANTS WOULD CONTI NUE TO M GRATE | NTO THE GRCUND WATER AND SI GNI FI CANTLY | NCREASE THE
TI ME REQUI RED FOR GROUND WATER RESTORATI ON. HONEVER, THERE WOULD NOT BE AN | MMVEDI ATE THREAT TO HUVAN HEALTH
DUE TO THE LACK OF CURRENT EXPOSURE TO CONTAM NANTS | N THE GROUND WATER AND AT THE | NACTI VE SI TE.

ALTERNATI VE S-2 WOULD BE MOST EFFECTI VE FOR THE SHORT- TERM BECAUSE | MPLEMENTATI ON OF THE ALTERNATI VE WOULD
TAKE FOUR MONTHS AND NO EXCAVATI ON OF CONTAM NATED SO L CR WASTE WOULD BE REQUI RED. THEREFORE, RI SK FROM

I NHALATI ON OF VAPORS, | NADVERTENT | NGESTION OF SO L, AND DERVAL CONTACT ASSOCI ATED W TH THE | NACTI VE SI TE
WOULD BE | NSI GNI FI CANT.  THE CAP WOULD | MVEDI ATELY STOP | NFI LTRATI ON OF PRECI Pl TATI VE AND REDUCE CONTAM NANT
M GRATI ON TO THE GROUND WATER AND SLOW SUBSEQUENT OFF- SI TE M GRATI ON.

ALTERNATI VE S-3, WOULD BE A SOVEWHAT LESS ALTERNATI VE FOR THE SHORT- TERM  ALTERNATI VE S-5 WOULD FOLLOW
ALTERNATI VE S-3 AND ALTERNATI VE S-4 WOULD BE THE LEAST EFFECTI VE ALTERNATI VE | N THE SHORT- TERM W TH RESPECT
TO PROTECTI NG THE ENVI RONMENT.  ALL THREE ALTERNATI VES HAVE SI M LAR COVPONENTS W TH CORRESPONDI NG SHORT TERM
RI SKS. THE RI SKS ASSCOCI ATED W TH DEWATERI NG AND | N-SI TU SO L VAPCR EXTRACTI ON WOULD BE THE SAME AS DESCRI BED
FOR ALTERNATIVE S-2. | N ADDI TI ON, BECAUSE EXCAVATI ON OF CONTAM NATED WASTE, BACKFI LL, AND ALLUVI UM WOULD BE
REQUI RED, THERE ARE SHORT TERM RI SKS ASSCCI ATED W TH | NHALATI ON OF, | NGESTI ON OF, AND DERVAL CONTACT W TH
CONTAM NANTS FOR ON-SI TE WORKERS.  THESE RI SKS CAN BE CONTROLLED BY THE USE OF SAFE WORKI NG PRACTI CES AND
ENG NEERI NG CONTRCLS DURI NG | MPLEMENTATI ON.

OFF- SI TE | NCI NERATI ON OF THE WASTE (ALTERNATIVES S-3 AND S-5 ONLY) WOULD POSE SOVE R SK TO THE COVWMUNI TY AS A
RESULT OF THE TRANSPORT OF HAZARDOUS WASTE ON PUBLI C ROADS AND HI GHWAYS. THE LOADI NG AND UNLQADI NG PROCEDURE
MAY EXPOSE WORKERS TO CONTAM NANTS. THESE RI SKS WOULD BE CONTRCOLLED BY ESTABLI SHI NG PROCEDURES FCR SAFE
TRANSFER OF WASTE MATERI ALS AND CAREFUL PLANNI NG OF TRANSPCORTATION. I N THE EVENT OF AN ACCI DENT, WASTE
VATERI AL WOULD BE CLEANED UP I N A RELATI VELY SHORT TI ME ( SEVERAL HOURS) AND COVMUNI TY EXPCSURE |'S UNLI KELY.

THE TRANSPORT OF TREATED WASTE RESI DUALS WOULD BE REQUI RED FOR ALTERNATIVE S-4 AND S-5. HOWNEVER, THE RI SKS
WOULD BE SI GNI FI CANTLY LESS WTH S-4 BECAUSE THE MATERI ALS BEI NG TRANSPORTED WOULD BE FREE OF CRGANI C
CONTAM NANTS.

DURI NG S-3 STABI LI ZATI ON TREATMENT WOULD RESULT I N A RI SK TO WORKERS FROM | NHALATI ON OF VAPCRS. | NADVERTENT
I NGESTI ON OR DERVAL CONTACT WTH SO L IS A RSK FOR ALL THREE ALTERNATIVES S-3, S-4, AND S-5. TH S R SK
WOULD BE GREATER FOR ALTERNATI VE S-3 BECAUSE ORGANI C CONTAM NANTS WOULD STI LL BE PRESENT DURI NG

STABI LI ZATI ON.

I'N SUMVARY, THE SHORT TERM EFFECTI VENESS OF ALTERATIVE S-2 | S THE GREATEST BECAUSE | T PROVI DES A RELATI VELY
QUI CK SOLUTI ON FOR REMEDI ATI ON AND THE HUVAN HEALTH RI SKS ASSCCI ATED W TH | MPLEMENTI NG THE REMEDY ARE LESS
THAN S-3, S4 AND S 5. ALTERNATI VE S-1 PROVI DES NO SHORT TERM PROTECTI ON TO THE ENVI RONMENT, HOWMEVER, S-1
POSES NO THREAT TO HUMAN HEALTH ASSCCI ATED W TH | MPLEMENTATI ON.

| MPLEMENTABI LI TY

| MPLEMENTABI LI TY REFERS TO THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY CF | MPLEMENTI NG AN ALTERNATI VE AND
THE AVAI LABILITY OF SERVICE AND VATERIAL. ALL THE ALTERNATI VES WOULD BE TECHNI CALLY | MPLEMENTABLE.

CONVENTI ONAL CONSTRUCTI ON EQUI PMENT WOULD BE USED FOR EXCAVATI ON, TRANSPORT, AND REPLACEMENT. ON-SITE
TREATMENT PROCESSES WOULD BE VENDOR SUPPLI ED OR DESI GNED AND FABRI CATED BY MVAG  OFF- SI TE | NCI NERATI ON AND
DI SPOSAL WOULD BE PERFORVED AT PERM TTED FACI LI TIES.  ALL THE TECHNOLOG ES | NVOLVED | N THE ALTERNATI VES ARE
RELI ABLE. | NCI NERATI ON AND STABI LI ZATI ON HAVE BEEN USED EXTENSI VELY TO TREAT HAZARDOUS WASTE AND ARE

CONSI DERED THE BDATS FOR ORGANI C AND | NORGANI C CONTAM NANTS, RESPECTI VELY. THERVAL EXTRACTION IS A

RELATI VELY | NNOVATI VE TECHNOLOGY THAT CPERATES ON PROVEN THERMODYNAM C PROPERTI ES. A RCRA CAP IS CONS|I DERED
THE BEST DEMONSTRATED AVAI LABLE TECHNOLOGY ( BDAT) FOR COVER TYPES AND HAS BEEN USED EXTENS| VELY AND
SUCCESSFULLY AT HAZARDOUS WASTE SI TES AND LANDFILLS. IN-SITU SO L VAPOR EXTRACTI ON | S A RELATI VELY NEW
TECHNOLOGY ADAPTED FROM THE PROVEN Al R STRI PPI NG TECHNOLOGY FOR REMOVI NG VOCS FROM AQUECUS STREAMS. CARBON
ADSORPTI ON | S PROVEN TECHNOLOGY W DELY USED | N WASTE WATER AND WATER TREATMENT PLANTS AS WELL AS HAZARDQUS
WASTE SI TES FOR REMOVI NG CRGANI C CONTAM NANTS FROM AQUECQUS WASTE STREAMS.

ALTERNATI VE S-5 HAS THE DI SADVANTAGE CF UTI LI ZI NG A THERVAL TREATMENT TECHNOLOGY THAT 1S NOT AS READI LY
AVAI LABLE AS CONVENTI ONAL | NCI NERATI ON.  THERVAL EXTRACTI ON |'S RELATI VELY NEW TECHNOLOGY AND ALTHOUGH THERE
ARE SEVERAL COVPANI ES OFFERI NG THE TECHNOLOGY, THEY ARE FEWER | N NUVBER THAN | NCI NERATI ON VENDOCRS.

THE ADM NI STRATI VE FEASI Bl LI TY OF ALTERNATI VES VARI ES FROM ALTERNATI VE TO ALTERNATI VE.  ALTERNATI VE S-2 CQULD
BE | MPLEMENTED W TH LI TTLE ADM NI STRATI VE OR TECHNI CAL DI FFI CULTY. THE ONLY ADM NI STRATI VE REQUI REMENTS TO
BE ACH EVED WOULD BE TO MEET AMBI ENT AIR QUALITY STANDARDS FOR THE I N-SI TU VAPOR EXTRACTI ON PROCESS.

ALTERNATI VE S-2 WOULD BE READI LY ADAPTABLE | F ADDI TI ONAL REMEDI AL ACTI ONS WERE NECESSARY AT A LATER DATE.
ALTERNATI VES S-3 AND S-5 WOULD BE RELATI VELY SI MPLE TO | MPLEMENT FROM A REGULATORY STAND PO NT. THE



REGULATCORY REQUI REMENTS FOR ON-SI TE TREATMENT ARE EASI LY | MPLEMENTABLE. THE OFF- SI TE TREATMENT AND DI SPOSAL
REQUI RES VERY LI TTLE ADM NI STRATI VE EFFORTS BECAUSE THE MATERI ALS WOULD BE TREATED AT PERM TTED HAZARDCUS
WASTE TSD FACI LI TI ES.

ALTERNATI VE S-4 WOULD MEET WTH THE MOST DI FFI CULT ALTERNATI VE TO | MPLEMENT ON-SI TE DUE TO THE REGULATCRY
REQUI REMENTS FCR | NCI NERATI ON, SUCH AS TRI AL BURNS.

ocosT

MVAG ESTI VATED CAPI TAL, C&M AND PRESENT WORTH COSTS FOR EACH, ALTERNATIVE. THE COSTS ARE PRESENTED BELOW

ALTERNATI VE CAPI TAL oM PRESENT
WORTH

5-1 $ 0 $ 39, 000 $ 600, 000

5-2 $ 2,923, 000 $131, 500 $ 4,940, 000

5-3 $21, 723, 000 $131, 500 $23, 740, 000

5-4 $45, 923, 000 $131, 500 $47, 940, 000

5-5 $39, 023, 000 $131, 500 $40, 040, 000

MVAG ALSO CONDUCTED A COST SENSI TIVITY ANALYSI S TO EVALUATE HOW THE COSTS RESPOND TO FLUCTUATI ONS | N VAR QUS
FACTORS SUCH AS VOLUMES, | NTEREST RATES, AND UNI T COSTS. THE RESULTS OF THE SENSI TIVITY ANALYSI S ARE
SUMVARI ZED BELOW

SENSI TIVITY ANALYSI S OF PRESENT WORTH COSTS

ALTERNATI VE LOW COST H GH COsT
5-1 $ 260, 000 $ 980, 000
5-2 $ 2,950, 000 $ 7,180, 000
5-3 $10, 150, 000 $ 40, 380, 000
54 $16, 650, 000 $107, 480, 000
5-5 $17, 150, 000 $ 69, 080, 000

AS | NDI CATED | N THE TABLE ABOVE, SI GNI FI CANT UNCERTAI NTY EXI STS REGARDI NG THE COST OF ALTERNATIVE S-4. THE
LOWEND COST | S 35 PERCENT OF THE ESTI MATED PRESENT WORTH COST AND THE H GH END COST 1S 224 PERCENT MORE THAN
THE ESTI MATED PRESENT WORTH COST. THE UNCERTAI NTY ASSOCI ATED W TH COSTS FOR THE OTHER ALTERNATI VES IS NOT AS
GREAT.

STATE ACCEPTANCE

THE NO ACTI ON ALTERNATI VE | S NOT ACCEPTABLE TO THE STATE OF COLORADO (CDH). CDH PREFERS ALTERNATI VES
REQUI RI NG TREATMENT OVER ALTERNATI VE S-2 AND HAS | NDI CATED CONCURRENCE W TH EPA ON THE SELECTED REMEDY.

COVMUNI TY ACCEPTANCE

COMMUNI TY ACCEPTANCE CF THE SO L ALTERNATI VES IS ASSUMED TO BE | N CONCURRENCE W TH THE STATE AND EPA.  NO
SI GNI FI CANT COMMENT REGARDI NG THE SO L ALTERNATI VES WAS RECEI VED DURI NG THE PUBLI C MEETI NG OR DURI NG COMVENT
PERI D ON THE PROPCSED PLAN.

COVPARATI VE ANALYSI S OF GROUND WATER ALTERNATI VES

TH S SECTI ON PROVI DES A COWPARI SON OF EACH OF THE GROUND WATER ALTERNATI VES W TH RESPECT TO THE NI NE
EVALUATI ON CRI TERI A DESCRI BED I N SECTION 7.1. THE RESULTS OF THE COVPARATI VE ANALYSI S ARE SUMVARI ZED I N
TABLE 7- 2.

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

EACH ALTERNATI VE EXCEPT NO ACTI ON PROVI DES SOVE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT. THE GROUND
WATER ALTERNATI VES WERE DEVELCPED AND EVALUATED BASED ON THE ASSUMPTI ON THAT THE TWD MAJOR SQURCE AREAS COF
CONTAM NATI ON WOULD BE REMOVED. THESE SOURCES ARE THE CONTAM NANTS AT THE | NACTI VE SI TE AND CHEM CAL STCORAGE
TANK AREAS.

ALTERNATI VE GM¥1 WOULD BE A STEP BACKWARDS | F | T WERE TO BE | MPLEMENTED. THE EXI STI NG RECOVERY WELL SYSTEMS
WOULD BE SHUT DOAN AND CONTAM NATI ON WOULD M GRATE UNRESTRI CTED OFF-SI TE.  THE LONG TERM | MPACTS WOULD BE



CONSI DERABLE AS THE CONTAM NATED GROUND WATER WOULD CONTAM NATE CLEAN GROUND WATER AND WATER USERS DI STANT
FROM THE SI TE COULD BE AFFECTED. ALTERNATIVE GM1 IS NOT PROTECTI VE OF El THER HUVMAN HEALTH OR THE
ENVI RONIMVENT.

MVAG | S PRESENTLY | MPLEMENTI NG ALTERNATI VE GV 2. MVAG HAS BEEN ABLE TO DEMONSTRATE THAT THI S RECOVERY WELL
SYSTEMB | S EFFECTI VE AT COLLECTI NG AND TREATI NG ALLUVI AL GROUND WATER. THE RECOVERY WELL SYSTEMS USED TO
EXTRACT GROUND WATER ARE CONVENTI ONAL AND PROVEN. THE TREATMENT PROCESSES USED ARE ALSO CONVENTI ONAL AND

W DELY USED TO TREAT MUNI Cl PAL WATER SUPPLIES. (THE CURRENT TREATMENT PROCESS FOR GROUND WATER | NCLUDES ONLY
AR STRI PPI NG )

ALTERNATI VE GM3 | S PROTECTI VE FOR THE SAME REASONS AS G¥2 AND | S PCSSI BLY MORE PROTECTI VE BECAUSE | T
REDUCES THE RESTORATI ON TI ME FRAME AND PROVI DES FOR THE TREATMENT OF TWD | MPORTANT CONTAM NANTS, NDVA AND
UDIVH.

ALTERNATI VE GM4 AGAIN | S PROTECTI VE AND REDUCES UNCERTAI NTY ASSCCI ATED W TH ALTERNATI VE GV 3 BY | NCLUDI NG AN
ADDI TI ONAL RECOVERY WELL SYSTEM IN THE M3 AREA TO COLLECT A CHROM UM PLUVE THAT ORI G NATES IN THE M3 AREA. I N
ADDI TI ON, A CHEM CAL REDUCTI ON PRECI Pl TATI OV CLARI FI CATI ON PRCCESS WOULD BE USED TO REMOVE THE CHROM UM AND
ANY OTHER METALS AS WELL AS OTHER | NCRGANI C CONTAM NANTS FROM THE GROUND WATER.  ALTERNATI VE GN¥ 4 DOES NOT
RESULT IN ANY REDUCTI ON TO THE GROUND WATER RESTORATI ON TI ME FRAME WHEN COVPARED TO ALTERNATIVE GAM3, BUT IT
DCES ADDRESS A KNOWN CONTAM NATED PLUME.

COVPLI ANCE W TH ARARS

CHEM CAL-, LOCATION-, AND ACTI ONF SPECI FI C ARARS WERE | DENTI FI ED FOR THE MVAG S| TE AND GROUND WATER
ALTERNATI VES DEVELOPED. THE FULL ARARS ANALYSI S |'S PRESENTED | N APPENDI X A OF THE FEASI BI LI TY STUDY
(GERAGHTY & M LLER 1990B).

ALTERNATI VE GM1 NMAY ATTAIN, IN 200 YEARS, THE CHEM CAL- SPECI FI C ARARS. ALTERNATI VES GV 2, GNM 3, AND GM4
WOULD COVPLY W TH ALL ARARS. SINCE ALTERNATIVES GW2, GN¥3, AND GW4 WOULD ALL COLLECT AND TREAT FOR
DETECTABLE CONTAM NANTS, EACH WOULD EQUALLY COWVPLY W TH ARAR

LONG TERM EFFECTI VENESS AND PERVANENCE

LONG TERM EFFECTI VENESS AND PERVANENCE ARE THE MEASURE OF HOW LONG | NTO THE FUTURE THE REMEDY WLL LAST AND
HOWN PROTECTI VE | T IS DURING THAT TI ME. CONSI DERI NG THAT THE GROUND WATER WOULD EVENTUALLY BE RESTORED (BY
NATURAL ATTENUATION I N THE CASE OF G¥ 1 CR BY ACTI VE TREATMENT I N THE CASE OF ALTERNATI VES GWV¥ 2, GW¥ 3, AND
GW4), ALL THE ALTERNATI VES WOULD PROVI DE ADEQUATE LONG TERM EFFECTI VENESS AND ALL WOULD BE PERVANENT

ASSUM NG THAT THERE ARE NO UNKNOWN SOURCES THAT WOULD PREVENT RESTCRATI ON.  HOAEVER, ALTERNATI VES GV 2, GWM3
AND GV 4 ASSURE LONG TERM EFFECTI VENESS BY USI NG ACTI VE TREATMENT.

REDUCTION OF TOXIAI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT

ALTERNATI VE GNM1 DOES NOT | NVOLVE TREATMENT OF CONTAM NANTS. HOWEVER, THE NATURAL ATTENUATI ON PROCESSES THAT
OCCUR WOULD REDUCE THE TOXI G TY AND VOLUME OF CONTAM NATED GROUND WATER

ALTERNATI VES GV 2, GV 3, AND GW4 WOULD EFFECTI VELY USE THE RECOVERY WELL SYSTEMS TO REDUCE THE MOBI LI TY OF
CONTAM NANTS.  ALTERNATI VE GV 4 WOULD PROVI DE THE GREATEST REDUCTI ON | N CONTAM NANT MOBI LI TY FOR THE

SHORT- TERM FOLLOWED BY GW 3 THEN BY GWM 2, PREDOM NANTLY BECAUSE OF THE NUMBER COF RECOVERY SYSTEMS EMPLOYED.
RESI DUALS SUCH AS SLUDGE FROM TREATMENT PROCESSES WOULD BE TREATED AND DI SPOSED OF OFF- SI TE TO ENSURE MEETI NG
TH S CRI TERI A FOR EACH ALTERNATI VE.

ALTERNATI VES GM2, GWN3, AND GW4 WOULD ALSO REDUCE THE TOXI CI TY COF CONTAM NANTS THROUGH TREATMENT THAT
REMOVES CONTAM NANTS FROM THE GROUND WATER.  ALTERNATI VE GW 4 WOULD ACH EVE THE H GHEST REDUCTI ONS, FCOLLOWED
BY GW¥3 AND G2 PR MARI LY BECAUSE | T ADDRESSES ALL CONTAM NANTS OF CONCERN | NCLUDI NG CHROM UM AND NDVA AND
UDIVH.

SHORT- TERM EFFECTI VENESS

NONE OF THE ALTERNATI VES W LL REDUCE THE THREAT | N THE SHORT- TERM BECAUSE | T MAY REQUI RE 45 YEARS CR MCRE TO
ATTAI N REMEDI ATI ON GOALS. HONEVER, GW 2, GV 3, AND GW4 ARE PROTECTI VE BECAUSE GROUND WATER I'S NOT CURRENTLY
USED FOR HUVAN CONSUMPTI ON AND A ALTERNATI VE WATER SUPPLY W LL BE PROVI DED DURI NG | MPLEMENTATI ON COF THE
REMEDY SHOULD THE NEED ARI SE.

THE GROUND WATER TREATMENT PRCCESS, Al R STRI PPI NG RELEASES LOW LEVELS OF VOLATI LE ORGANI C CHEM CALS | NTO THE
AR HOMNEVER, THE RELEASE WLL BE SUBJECT TO Al R POLLUTI ON CONTROLS WH CH W LL PROTECT HUVAN HEALTH AND THE
ENVI RONMVENT.



ENVI RONVENTAL DEGRADATI ON WOULD BE REDUCED BY ALTERNATI VES GV 2, GW#3, OR GVM4. GWNM4 WULD BE MOST
BENEFI CI AL TO REDUCI NG ENVI RONVENTAL DEGRADATI ON | N THE SHORT- TERM FOLLOAS BY GWV 3.

| MPLEMENTABI LI TY

ALTERNATI VE GM 2 RANKS THE H GHEST W TH RESPECT TO | MPLEMENTABI LI TY, BECAUSE I T | S ALREADY | N OPERATI ON.
ALTERNATI VE G#1 WOULD BE EASILY | MPLEMENTED BY SHUT DOM OF PRESENT OPERATI ON.

| MPLEMENTATI ON OF ALTERNATI VES G¥3 AND GV 4 WOULD REQUI RE | NSTALLATI ON CF WELLS OR TRENCHES, CONSTRUCTI ON OF
SMALL DI AMETER PI PELI NES, AND PROCESS MODI FI CATIONS TO MMAG S I|WIP.  THI S MAKES GV 3 AND GW4 THE MOST

TECHNI CALLY DI FFI CULT TO | MPLEMENT.

oosT

MVAG ESTI MATED CAPI TAL, OPERATI ON AND MAI NTENANCE (O%M, AND PRESENT WORTH COSTS FOR EACH ALTERNATIVE. THE
COSTS ARE PRESENTED BELOW

ALTERNATI VE  CAPI TAL ANNUAL C&M PRESENT WORTH
GM 1 $ 0 $ 180, 000 $ 2,800, 000
G 2 $ 0 $ 514,000 $ 7,900, 000
GW 3 $1, 100, 000 $1, 100, 000 $18, 000, 000
G 4 $1, 300, 000 $1, 100, 000 $18, 200, 000

MVAG ALSO CONDUCTED A COST SENSITIVITY ANALYSI S TO EVALUATE HOW THE COSTS RESPOND TO FLUCTUATI ONS | N VAR QUS
FACTORS SUCH AS VOLUMES, | NTEREST RATES, AND UNIT COSTS. THE RESULTS OF THE SENSI TIVITY ANALYSI S ARE
SUMVARI ZED BELOW

SENSI TIVITY ANALYSI S OF PRESENT WORTH COSTS

ALTERNATI VE LOwW COosT H GH COST

GV 1 $1, 400, 000 $ 4, 300, 000
GV 2 $3, 400, 000 $13, 100, 000
GNM 3 $7, 500, 000 $30, 600, 000
GNM 4 $7, 700, 000 $32, 800, 000

THE SENSI TIVITY ANALYSI S | NDI CATES THAT APPROXI MATELY THE SAME LEVEL OF UNCERTAI NTY EXI STS FOR EACH
ALTERNATI VE. TH S IS REASONABLE SI NCE ALTERNATI VES GV 2, GWM¥3, AND GW4 ALL EMPLOY SI M LAR PROCESSES AND
OPERATE UNDER SI M LAR CONDI Tl ONS.

STATE ACCEPTANCE

THE NO ACTI ON ALTERNATI VE | S NOT' ACCEPTABLE TO THE STATE OF COLCRADO (CDH). CDH SUPPORTS EPAS SELECTI ON OF
ALTERNATI VE GV 4 FOR GROUND WATER REMEDI ATI ON.

COVMUNI TY ACCEPTANCE

COVMMUNI TY ACCEPTANCE OF THE GROUND WATER ALTERNATI VES | S ASSUMED TO BE | N CONCURRENCE W TH THE STATE AND EPA.
NO SI GNI FI CANT COMVENT REGARDI NG THE GRCUND WATER ALTERNATI VES WAS RECElI VED DURI NG THE PUBLI C COMMVENT PERI CD
ON THE PROPOSED PLAN.

#SR
SELECTED REMEDY

THE SELECTED REMEDY COMBI NES TWD ALTERNATI VES: S-5 FOR TREATMENT OF CONTAM NATED SO L AND WASTE FROM THE
I NACTI VE SI TE PONDS AND THE SO L | N CHEM CAL STORAGE TANK AREA, AND GNM 4 FOR CONTAM NATED GROUND WATER
TREATMENT.

THE SELECTED REMEDY ADDRESSES THE REMEDI AL ACTI ON OBJECTI VES BY | NCLUDI NG REMEDI ATI ON CF THE PRI NCl PAL THREAT
AT THE SITE, THE | NACTI VE SI TE AREA, WH CH CONTAINS H GHLY CONCENTRATED AND MOBI LE CONTAM NANTS AND THE SO L
IN THE CHEM CAL STORAGE TANK AREA. REMEDI ATI ON OF GROUND WATER IS ALSO PART OF TH'S REMEDY. AS A RESULT OF
THESE ACTI ONS, SURFACE WATER ON-SI TE | S EXPECTED TO BE REMEDI ATED ALSO



BOTH EPA AND CDH HAVE EVALUATED THE ALTERNATI VES AND AGREE THAT THI S REMEDY W LL PROVI DE THE MOST EFFECTI VE
MEASURES TO ENSURE LONG TERM PROTECTI ON CF HUMAN HEALTH AND THE ENVI RONMENT SATI SFYI NG REQUI REMENTS UNDER
CERCLA AND ATTAIN THE ARARS FROM OTHER FEDERAL AND STATE REGULATIONS. I N PARTI CULAR, THE REMEDY 1S

CONSI STENT W TH ANTI Cl PATED ELEMENTS OF RCRA CORRECTI VE ACTI ON AS VWELL AS CLOSURE STANDARDS FOR RCRA
HAZARDOUS WASTE UNI TS. THESE CONSI DERATI ONS ARE PARTI CULARLY | MPORTANT BECAUSE | T IS ANTI Cl PATED THAT THE
REMEDY W LL BE | MPLEMENTED UNDER THE RCRA CCRRECTI VE ACTI ON AUTHORI TY.

THE REMEDY DOES NOT SPECI FI CALLY ADDRESS CONTAM NATI ON VWHI CH ORI G NATES FROM Al R FORCE ( PJKS) PROPERTY.
HOMNEVER, BECAUSE GROUND WATER | N BRUSH CREEK AND DRY GULCH WLL BE | NTERCEPTED, CONTAM NANTS FROM Al R FORCE
PROPERTY WLL BE TREATED ALSO. AT TH S TIME, CONTAM NATI ON I N LARI AT GULCH WLL NOT BE ADDRESSED BY TH S
REMEDY, EXCEPT THAT MONI TORING WLL BE CONDUCTED. THE US Al R FORCE AND EPA ARE EXPECTED TO ADDRESS LARI AT
GQULCH AS PART OF THE | NTERAGENCY AGREEMENT FOR THAT SI TE

DESCRI PTI ON

ALTERNATI VE S-5: DEWATER/ OFF- SI TE | NCI NERATI ON AND DI SPOSAL OF WASTE/ THERVAL EXTRACTI ON OF BACKFI LL AND
ALLUVI UM EX- SI TU STABI LI ZATI ON OF BACKFI LL AND ALLWVI UM RCRA CAP/ I N-SI TU SO L VAPOR EXTRACTI ON.

SPECI FI CALLY, THE OBJECTI VES OF THI S PORTI ON OF THE SELECTED REMEDY ARE TO M TI GATE THE | MPACT THAT THE

I NACTI VE SI TE POND AREA CONTAM NATI ON |'S HAVI NG ON GROUND WATER AND TO REDUCE THE POTENTI AL FOR FURTHER

M GRATI ON OF CHLORI NATED ORGANI C CHEM CALS FROM THE CHEM CAL STORAGE TANK AREA. THE REMEDY |'S DESI GNED TO
ADDRESS BOTH THE | MVEDI ATE NEED TO CONTROL THE SOURCE OF CONTAM NATI ON TO ANOTHER MEDI A ( GROUND WATER) AND
PREVENT THE POTENTI AL FCR FUTURE EXPOSURE OF HUVANS TO CONTAM NANTS AT BOTH AREAS. | N ORDER TO PROVI DE A
PERVANENT SOLUTI ON, ORGANI C CONTAM NANTS W LL BE REMOVED AND | NORGANI C CONTAM NANTS W LL BE | MOBI LI ZED AT
THE | NACTI VE SI TE | NFI LTRATI ON OF PRECI Pl TATI ON THROQUGH THE | NACTI VE SI TE WLL BE REDUCED, AND ORGAN C
CONTAM NANTS FROM THE CHEM CAL STORAGE TANK AREA W LL BE REMOVED.

ALTERNATI VE S-5 | NCORPORATES THE FOLLOW NG COVMPONENTS FOR THE | NACTI VE SI TE AREA: DEWATERI NG OF THE PERCHED
WATER;, EXCAVATI ON, OFF-SI TE | NCI NERATI ON, AND OFF- SI TE DI SPOSAL OF THE WASTE | N ACCORDANCE W TH LDRS; AND
EXCAVATI ON, THERVAL EXTRACTI ON AND STABI LI ZATI ON OF CONTAM NATED BACKFI LL AND ALLUVI UM  THE TREATED BACKFI LL
AND ALLUVI UM W LL BE PLACED BACK | NTO THE EXCAVATI ON, AND COVERED W TH A MULTI - LAYERED CAP OVER THE | NACTI VE
SITE AREA. IN-SITU SO L VAPOR EXTRACTI ON WLL BE USED TO REMOVE VOCS AT THE CHEM CAL STCRAGE TANK AREA. IN
ADDI TI ON, THI'S ALTERNATI VE | NCLUDES THE OFF- SI TE | NCI NERATI ON AND DI SPCSAL OF THE RESI DUAL ORGANI C LADEN
SLUDGE FROM THE THERVAL EXTRACTI ON PROCESS AND THE OFF- SI TE | NCI NERATI ON AND DI SPOSAL OR REGENERATI ON OF THE
CARBON FROM THE I N-SI TU SO L VAPOR EXTRACTI ON PROCCESS AND THE THERVAL EXTRACTI ON Al R TREATMENT SYSTEM THI S
PORTI ON OF THE REMEDY W LL BE | MPLEMENTED W THI N APPROXI MATELY 4 YEARS. FlI GURE 8-1 DEPI CTS THE SELECTED
REMEDY FCR THE | NACTI VE SI TE.

APPROXI MATELY 1.3 MLLION GALLONS CF PERCHED WATER W LL BE EXTRACTED AND TREATED ALONG W TH THE CONTAM NATED
GROUND WATER. THE WASTE MATERI AL, APPROXI MATELY 2,100 CY, WLL BE EXCAVATED, AND TRANSPORTED, AND

I NCI NERATED OFF-SITE. THE PROPGCSED FACI LI TY IS ROLLINS I N DEERPARK, TEXAS. HONEVER, ANY OFF-SITE FACILITY
USED AS PART OF TH S REMEDY MUST SATI SFY THE REQUI REMENT | N SECTION 121(D)(3) OF CERCLA

THE CONTAM NATED BACKFI LL AND ALLUVI UM WOULD BE EXCAVATED DOMN TO ACTI ON LEVELS, UNDERGO THERMAL EXTRACTI ON
TO REMOVE ORGANI C CONTAM NANTS, AND BE STABI LI ZED TO | MMCBI LI ZE | NORGANI C CONTAM NANTS.  THE ORGANI C
CONTAM NANTS I N THE CHEM CAL STCRAGE TANK AREA WOULD BE PERVANENTLY REMOVED.

A SERIES OF VELLPO NTS WLL BE I NSTALLED I N THE PERCHED ZONES CF THE | NACTI VE SI TE TO EXTRACT WATER  THE
WATER W LL BE TEMPCRARI LY STCORED | N HOLDI NG TANKS AND ElI THER TRUCKED, PUWPED, OR GRAVITY FED TO THE | WP TO
BE TREATED BY THE PROCESSES DI SCUSSED IN GW 4. THE TREATED WATER WOULD BE DI SCHARGED | N ACCORDANCE W TH
MVAG S COPDES PERM T. THE DEWATERI NG PROCESS WOULD TAKE APPROXI MATELY 2 TO 3 MONTHS TO COWPLETE.

EXCAVATI ON COF THE WASTE, CONTAM NATED BACKFI LL, AND CONTAM NATED ALLUVI UM AT THE | NACTI VE SITE WLL BE
NECESSARY | N ORDER TO TREAT THE MATERI ALS. (NO EXCAVATI ON WLL BE REQUI RED AT THE CHEM CAL STORACE TANK
AREA.) EXCAVATI ON WOULD BE ACHI EVED UTI LI ZI NG CONVENTI ONAL CONSTRUCTI ON EQUI PMENT SUCH AS BACKHCES AND
FRONT- END LOADERS. CONTRCOLS FOR VOC EM SSI ONS DURI NG EXCAVATI ON ACTIVI TIES WLL BE EVALUATED DURI NG THE
DESI GN PHASE.

MATERI AL SEGREGATI ON BY CONVENTI ONAL MECHANI C EQUI PMENT W LL BE NECESSARY AT THE INACTIVE SITE. IT IS

ANTI Cl PATED THAT THREE STOCKPI LE OR STAG NG AREAS W LL BE NECESSARY: ONE FOR THE UNCONTAM NATED COVER

MATERI AL, ONE FOR THE WASTE, AND ONE FCR THE CONTAM NATED BACKFI LL AND ALLUWM UM THE WASTE MATERIAL WLL BE
LOADED ONTO PLASTI G- LI NED TRUCKS AND TRANSPCRTED OFF- SI TE TO AN | NCI NERATOR AND LANDFI LL. THE BACKFI LL AND
ALLUVI UM W LL THEN BE TREATED BY THERVAL EXTRACTI ON AND STABI LI ZATION. THE COVER MATERI AL WLL BE PLACED
BACK | NTO THE EXCAVATI ON ONCE THE EXCAVATI ON AND TREATMENT PROCESSES ARE COVPLETE. (COVER MATERI AL | S THAT
SO L WH CH IS UNCONTAM NATED OR CONTAI NS CONSTI TUENTS BELOW THE ACTI ON LEVELS SPECI FI ED I N TABLE 8-1.)

MATERI ALS WLL BE STOCKPI LED ONLY TO THE EXTENT THAT THE SI TE REMEDI ATION IS RUN | N AN EFFI CI ENT, COST



EFFECTI VE MANNER

THE WASTE I N THE | NACTI VE SI TE PONDS |'S CONSI DERED A RCRA LI STED HAZARDOUS WASTE. THE WASTE, APPROXI MATELY
2,100 CY, WLL BE LOADED ONTO LI NED TRUCKS AND TRANSPORTED TO AN OFF- SI TE | NCI NERATOR PERM TTED TO ACCEPT
FOO1, F005, AND FO19 LI STED WASTES. THE WASTE WLL BE TREATED TO COMPLY W TH THE FOO1 AND FOO5 LDR TREATMENT
STANDARDS. | F | NCI NERATI ON | S USED AND RESI DUES DO NOT SATI SFY THE LDR TREATMENT STANDARDS FOR F019

(1 NORGANI C) WASTES, THEY WLL BE STABI LI ZED PRIOR TO LAND DI SPOSAL | N A RCRA LANDFILL. THESE ACTIVI TIES WLL
BE CONSI STENT W TH SECTI ON 121(D)(3) OF CERCLA.

ON SI TE, APPROXI MATELY 24,400 CY OF CONTAM NATED BACKFI LL AND ALLUVI UM W LL BE TREATED BY THERVAL EXTRACTI ON
TO REMOVE VOLATI LE AND SEM VOLATI LE ORGANI C CONTAM NANTS. THERMAL EXTRACTION IS A LOW TEMPERATURE THERVAL
TREATMENT PROCESS WH CH VOLATI LI ZES ORGANI C CONTAM NANTS FROM THE SO L MATRI X, OPERATI NG TEMPERATURES ARE
LOW PREVENTI NG COVBUSTI ON OF THE ORGANI C CONTAM NANTS AND OXI DATI ON OF THE | NORGANI C CONTAM NANTS. THE
PROCESS PRODUCES AN ORGANI G- FREE SO L AND AN OFF- GAS THAT, WHEN TREATED, CGENERATES WASTE WATER, CLEAN AR
AND AN CRGANI CALLY CONTAM NATED SLUDGE.

A TYPI CAL THERVAL EXTRACTI ON SYSTEM WOULD CONSI ST OF AN EXTRACTI ON VESSEL AND GAS TREATMENT SYSTEM  MATERI AL
TO BE THERVALLY TREATED WOULD BE SCREENED ANDY CR UNDERGO S| ZE REDUCTI ON TO REMOVE LARGE PARTI CLES. SEVERAL
TYPES OF THERVAL EXTRACTI ON PROCESSES ARE AVAI LABLE. SELECTI ON OF THE EQUI PMENT W LL BE PERFORVED DURI NG THE
DESI GN PHASE. THE OFF GAS TREATMENT SYSTEM REMOVES CONTAM NANTS FROM THE GAS STREAM USUALLY W TH A CONDENSER
AND PARTI CULATE CCOLLECTI ON EQUI PMVENT.

THERVAL EXTRACTI ON DI FFERS FROM | NCI NERATI ON | N SEVERAL WAYS. ONE OF THE MAJOR DI FFERENCES | S THAT THERVAL
EXTRACTION IS NOT' A COVBUSTI ON PROCESS AND, THEREFORE, DCES NOT HAVE STRI NGENT PERM T REQUI REMENTS. THE
THERVAL EXTRACTI ON PROCESS CPERATES AT SI GNI FI CANTLY LONER TEMPERATURES COMPARED TO | NCI NERATI ON.  THERVAL
EXTRACTI ON | S ACCOVPLI SHED AT 300- 600 DEGREE FAHRENHEI T WHI LE | NCI NERATI ON REQUI RES A M NI MUM TEMPERATURE OF
1,200 DEGREE FAHRENHEI T. THERVAL EXTRACTI ON CONTRI BUTES LESS TO THERVAL POLLUTI ON THEN | NCI NERATI ON BECAUSE
GAS EXI TING THE STACK | S USUALLY WTHI N 10 DEGREE FAHRENHEI T OF AMBI ENT Al R TEMPERATURES. THERVAL EXTRACTI ON
I'S BEST SUI TED FOR LOW LEVEL ORGANI C CONTAM NATI ON WHEREAS | NCI NERATI ON | S BEST FOR H GH CRGANI C MATERI ALS

W TH S| GNI FI CANT HEAT VALUE.

ONE OF THE MAJOR DI FFERENCES BETWEEN THERVAL EXTRACTI ON AND | NCI NERATI ON IS THAT THERMAL EXTRACTION IS A
REMOVAL TECHNCLOGY AND | NCI NERATI ON IS A DESTRUCTI ON TECHNOLOGY. AS A RESULT, THE ORGAN C- LADEN SLUDGE

RESI DUE GENERATED FROM THERVAL EXTRACTION, WHICH IS ON THE ORDER CF 0.5 TO 10 PERCENT OF THE FEED VCOLUME,
REQUI RES ADDI TI ONAL TREATMENT VI A | NCI NERATI ON TO ACHI EVE DESTRUCTI ON TO LEVELS ACCEPTABLE FOR LAND DI SPCSAL.
I NCI NERATI ON | S MORE EFFI CI ENT THAN THERVAL EXTRACTI ON AT REMOVI NG CRGANI C CONTAM NANTS. | NCI NERATI ON HAS A
DESTRUCTI ON AND REMOVAL EFFI CI ENCY (ORE) OF 99. 99 PERCENT COMPARED TO A REMOVAL EFFI CI ENCY FOR THERVAL
EXTRACTI ON OF UP TO 99 PERCENT. MBI LE OR TRANSPORTABLE UNI' TS ARE AVAI LABLE FOR BOTH TECHNOLOG ES.

FOLLON NG THERVAL TREATMENT, APPROXI MATELY 24,400 CY OF BACKFI LL AND ALLUVI UM WOULD BE TREATED BY EX- SI TU
STABI LI ZATI ON.  THE STABI LI ZATI ON PROCESS | NCORPCRATES THE CONTAM NATED SO L | NTO A MATRI X ADDI Tl VES SUCH AS
PORTLAND CEMENT, WATER, AND PROPRI ETARY COVPOUNDS TO | MMOBI LI ZE THE CONTAM NANTS BY CHEM CALLY AND PHYSI CALLY
Bl NDI NG THEM | N- PLACE.

STABI LI ZATI ON PROCESSES EMPLOY | ON EXCHANGE, NUCLEATI ON, CHEM CAL BONDI NG AND OTHER CHEM CAL REACTI ONS TO
TREAT CONTAM NATED MATERI ALS. REMOVI NG THE ORGANI C CONTAM NANTS BY THERVAL EXTRACTI ON W LL | NCREASE THE
EFFECTI VENESS CF STABI LI ZATI ON.

STABI LI ZATI ON CAN BE PERFORVED IN A OPEN PI'T, IN CONCRETE TRUCKS, AND I N FABRI CATED SYSTEMS DESI GNED
SPECI FI CALLY FOR STABI LI ZATI ON.  BOTH STATI ONARY AND MOBI LE SYSTEMS, ARE AVAI LABLE. THE BACKFI LL AND
ALLUVI UM WOULD BE M XED W TH ADDI TI VES | N A MANNER TO BE DETERM NED DURI NG THE DESI GN PHASE. THE M XED
PRODUCT W LL BE PLACED BACK | NTO THE EXCAVATI ON AND CAPPED.

THE REMEDI ATI ON GOAL FOR TREATMENT OF THE CONTAM NATED SO L IS TO MEET LDR TREATMENT STANDARDS FOR THE WASTE
TYPES | DENTI FI ED ABOVE. | F PILOT SCALE TREATABI LI TY STUDI ES DEMONSTRATE THAT TREATMENT LEVELS SPECI FI ED BY
LDR STANDARDS CANNOT BE ACHI EVED, A TREATMENT LEVEL BASED UPON SO L AND DEBRI'S VARI ANCES W LL BE ESTABLI SHED.
THE COMVBI NATI ON OF REMOVI NG CRGANI C CONTAM NATI OGN AND | MMCBI LI ZI NG | NORGANI C CONTAM NATI ON W LL PROTECT
GROUND WATER FROM CONTAM NANT LEACHI NG AND REDUCE THE POTENTI AL FOR DI RECT CONTACT W TH CONTAM NATED SO L.

A MULTI - LAYERED, ENG NEERED CAP W LL BE | NSTALLED TO COVER ANY AREA WHERE TREATED SO L IS RETURNED TO THE
INACTIVE SITE. THE CAP WLL BE CONSI STENT W TH RCRA CAPPI NG DESI GN STANDARDS FOR LAND DI SPOSAL UNI TS.

A RCRA CAP IS PRCPCSED FOR COVERI NG THE | NACTI VE SI TE AREA, FOLLON NG REPLACEMENT OF TREATED MATERIALS. TH S
MAY | NCLUDE THE FI VE PONDS AND THE AREA ADJACENT TO THE PONDS AS DEPICTED IN FIGURE 8-2. THE EXTENT CF

CAPPI NG WLL BE DETERM NED DURI NG THE DESI GN PHASE. A RCRA CAP WAS SELECTED BECAUSE I T | S THE BEST
DEMONSTRATED AVAI LABLE TECHNOLOGY. | T PROVIDES A H GH DEGREE OF EFFECTI VENESS AT A REASONABLE COST AND | S
EASI LY MAI NTAI NED.



THE RCRA CAP WOULD CONSI ST OF AN UPPER VEGETATED LAYER UNDERLAI N BY A DRAI NAGE LAYER OVER A LOW PERMEABI LI TY
LAYER AS SHOM | N FI GURE 8-2. THE LOW PERVEABI LI TY LAYER CAN BE COVMPCSED OF NATURAL SO L, ADM XED SAL, A
SYNTHETI C LI NER, OR ANY COWVBI NATI ON OF THESE MATERI ALS. A SYNTHETI C LI NER WOULD OVERLAY THE LOW PERMEABI LI TY
NATURAL SO L CR SOL ADM X THE SYNTHETI C LI NER ALLOAS M NI VAL LI QUI D PENETRATION FOR A M NI MUM CF 20 YEARS
AS LONG AS I T | S PROPERLY | NSTALLED AND NMAI NTAI NED | N ACCORDANCE W TH THE MANUFACTURER S | NSTRUCTI ONS. THE
LOW PERVEABI LI TY SO L LAYER PROVI DES ADDI TI ONAL PROTECTI ON | N THE EVENT THE SYNTHETI C LI NER FAI LS.

RELATI VE TO OTHER CAPPI NG OPTI ONS, THE RCRA CAP REQUI RES LI TTLE MAI NTENANCE. SINCE MOST OF THE CAP IS
COVPCSED OF NATURAL NMATERI ALS, ERCSI ON AND SETTLEMENT ARE THE MAJOR CONCERN.  BOTH CONCERNS WOULD BE

M NI M ZED BY ESTABLI SH NG AND MAI NTAI NI NG A HEALTHY VEGETATI VE COVER THE CAP WOULD BE | NSPECTED REGULARLY
FOR THE DESI GN LI FE OF THE CAP.

GRCUND WATER MONI TORI NG W LL BE CONDUCTED AROUND THE | NACTI VE SI TE TO MONI TOR POTENTI AL CONTAM NANT M GRATI ON
FROM THE AREA. SO L SAMPLES WLL BE COLLECTED FROM THE CHEM CAL STORAGE TANK AREA TO EVALUATE THE TREATMENT
EFFECTI VENESS.

THE SI TE WLL BE MONI TORED ON A ROUTI NE BASI S CONSI STENT W TH RCRA REQUI REMENTS TO DETERM NE | F THE REMEDY | S
EFFECTI VELY REDUCI NG CONTAM NANT LEVELS IN THE GROUND WATER AND | F THE SOURCE CONTROL MEASURES EFFECTI VELY
PRECLUDE CONTAM NANT LOADI NG ON THE GROUND WATER. POST- CLOSURE MONI TORING | S REQUI RED AND W LL BE PERFCRVED
ANNUALLY OR MORE FREQUENTLY.

DURI NG THE RI/FS PROCESS, BENCH SCALE TREATABI LI TY TESTS WERE PERFORVED ON | NACTI VE SI TE MATERI ALS TO STUDY
THERVAL AND STABI LI ZATI ON TREATMENT. THE ANALYSI S OF THE TREATABI LI TY TEST RESULTS | S REPCRTED | N THE TEST
REPORT (GERAGHTY & M LLER, 1987B). | N GENERAL, THE TEST RESULTS WERE SUPPORTI VE OF THE SELECTED REMEDY. THE
THERVAL TREATMENT TESTI NG DEMONSTRATED THAT BOTH SEM - VOLATI LE AND VOLATI LE ORGANI C COMPQUNDS ARE REMOVED
FROM POND SAMPLES AT A TREATMENT TEMPERATURE OF 1022 DEGREE FAHRENHEI T 550 DEGREE CENTI GRADE BUT NOT AT 220
DEGREE FAHRENHEI T 104 DECGREE CENTI GRADE). THE TEST RESULTS REPORT CONCLUDED THAT REMOVAL EFFI Cl ENCI ES OF
GREATER THAN 99 PERCENT WERE ACH EVED. THE STABI LI ZATI ON TESTI NG RESULTS CONCLUDED THAT CEMENT BASED
TREATMENT W LL REDUCE MBI LI TY OF CONTAM NANTS AND PRCPCSED TREATMENT ADDI TI VE RATI GS. HONEVER, THE TEST
RESULTS CANNOT BE USED FCR THE PURPOSE OF REMEDI AL DESI G\

ADDI TI ONAL TREATABI LI TY TESTI NG OF THERVAL VAPOR EXTRACTI ON AND STABI LI ZATI ON/ SOLI DI FI CATI ON MUST BE
PERFORVED TO SUPPORT THE DESI GN PHASE ACTI VI TIES. TH' S TREATABI LI TY TESTING WLL BE USED TO VER FY THE
EFFECTI VENESS OF THE TREATMENT PROCESSES AND ESTABLI SH OPERATI NG PARAMETERS FOR DESI GN OF FULL SCALE
EQUI PVENT.

IN-SITU SO L VAPOR EXTRACTI ON WOULD BE USED TO REMOVE TCE AND 1, 1, 1- TCA FROM THE CHEM CAL STORAGE TANK AREA
SUBSURFACE SO L. THE IN-SITU SO L VAPOR EXTRACTI ON PROCESS IS DEPI CTED IN FI GURE 8-3. A SERIES OF

EXTRACTI ON VEELLS CONNECTED TO A VACUUM PUVP WOULD BE | NSTALLED I N AND ARCUND THE CHEM CAL STCRAGE TANK AREA
SUCH THAT THE CONES OF | NFLUENCE WOULD EXTEND OVER THE ENTI RE CONTAM NATED AREA. A SERIES OF | NJECTI ON WELLS
CONNECTED TO A BLONER OR VACUUM PUVP WOULD BE PLACED | N AND AROUND THE CHEM CAL STORAGE TANK AREA AND USED TO
I NDUCE Al R FLOW THROUGH THE SO L TO STRI P AND VOLATI LI ZE THE VOCS | NTO THE AlR STREAM  SUBSURFACE AIR, VOC
VAPORS, AND WATER VAPCRS WOULD M GRATE TOMRD THE VACUUM EXTRACTI ON VEELLS | N RESPONSE TO THE NEGATI VE
PRESSURE GRADI ENT AROUND THE WELL.

THE CONTAM NATED Al R AND VAPCR WOULD FLOW TO A VAPCR/ LI QUI D SEPARATOR WHERE CONTAM NATED WATER WOULD BE
REMOVED. THE CONTAM NATED WATER WOULD BE TREATED TO MEET COPDES LIM TS I N MVAG S | NDUSTRI AL WASTE WATER
TREATMENT PLANT. THE CONTAM NATED Al R STREAM WOULD BE TREATED TO REDUCE VOC CONCENTRATI ONS TO AIR QUALI TY
STANDARDS. Al R EM SSI ONS WOULD BE MONI TORED AND ADDI TI ONAL CONTROLS WOULD BE | NCORPORATED AS NECESSARY.

SO L VAPCR EXTRACTI ON | S EXPECTED TO ACHI EVE AN ESTI MATED 99 PERCENT REMOVAL OF VOCS WHI CH W LL PROVI DE LONG
TERM PROTECTI ON OF THE GRCOUND WATER BY FURTHER REDUCI NG THE POTENTI AL FOR CONTAM NANT LEACH NG | NTO THE
SATURATED ZONE.

ALTERNATI VE GNM4: CONTI NUED OPERATI ON OF EXI STI NG RECOVERY WELL SYSTEMS/ | NSTALLATI ON OF ADDI TI ONAL RECOVERY
WELL SYSTEMS I N FI LTER GULCH AND DRY GULCH UPGRADI ENT FROM THE EXI STI NG RECOVERY WELL SYSTEMS/ ADDI TION OF A
RECOVERY WELL SYSTEM I N THE M5 AREA/ TREATMENT BY CHEM CAL REDUCTI ON, PRECI Pl TATI ON, CLARI FI CATION, AIR

STRI PPI NG CARBON ADSCORPTI ON, | ON EXCHANGE, ANDY OR WV PHOTOLYSI S- OXI DATI ON DI SCHARGE TO BRUSH CREEK

BECAUSE THE GROUND WATER SUPPLI ED BOTH DOVESTI C AND AGRI CULTURAL WATER, AND THERE IS A POTENTI AL FCR THE
GROUND WATER TO BE USED FOR THESE PURPCSES IN THE FUTURE, ALTERNATIVE G¥4 | S SELECTED TO RESTORE GROUND
WATER TO | TS BENEFI Cl AL USES. PRESENTLY, THE GROUND WATER IS CONTAM NATED W TH VOCS, SEM - VOLATI LES AND
CHROM UM AT LEVELS THAT PCSE Sl GNI FI CANT HEALTH THREATS WHERE THE WATER USED | S FOR DOVESTI C PURPCSES.

GRCUND WATER ALTERNATI VE GW4 W LL PRECLUDE CONTAM NATED M GRATI ON CFF-SITE I N THE ALLUVI AL GROUND WATER BY
REMOVI NG ORGANI C AND | NORGANI C CONTAM NANTS FROM THE ALLUVI AL GROUND WATER TO MEET REMEDI ATI ON GOALS.
ADDI TI ONALLY, GROUND WATER I N THE FOUNTAIN FORMATION IN THE VICINITY CF THE CHEM M LL AND HYDROSTAT TANK



AREAS H GHLY CONTAM NATED W TH VOCS AND CHROM UM W LL BE COLLECTED AND TREATED.

THE GROUND WATER RESPONSE ACTI ON | S GENERALLY LIM TED TO THE ALLUM AL SYSTEM EXCEPT FCR GROUND WATER I N THE
MB AREA. THE BASIS FOR THI S DECI SION I S THE FACT THAT BEDROCK FLOW IS EXTREMELY LOW RELATI VE TO THE ALLUM AL
FLOW CONTAM NANT M GRATION IS PRI MARI LY DI RECTED DOMN- DI P AND SUBSEQUENTLY CONFI NED BY A SHALE FORVATI ON AS
DESCRIBED I N SECTION 4.3.1. ADD TI ONALLY, BEDROCK WOULD NOT Yl ELD SUFFI CI ENT WATER TO BE USED FOR DOMESTI C
OR AGRI CULTURAL PURPCSES. HOWNEVER, MONI TORI NG OF BEDROCK AND ALLUVI UM W LL BE CONDUCTED TO EVALUATE

M GRATI ON COF CONTAM NANTS | N THE BEDROCK, AND REMEDI ATI ON GOALS ARE LIKELY TO BE MET AT SOME PO NT IN THE
FUTURE AS A RESULT OF NATURAL ATTENUATI ON AND THE OTHER RESPONSE ACTI ONS.

THE GROUND WATER W LL BE RECOVERED FROM THE FI VE SYSTEMS AND PUVPED TO THE | WIP I N THE M3 AREA WHERE ORGANI C
AND | NCRGANI C CONTAM NANTS WLL BE REMOVED. THE | WP WOULD | NCLUDE Al R STRI PPI NG CARBON ADSCRPTI ON, | ON
EXCHANGE, WV PHOTOLYSI S/ OXI DATI ON, CHEM CAL REDUCTI ON, PRECI PI TATI ON, AND CLARI FI CATI ON PROCESSES. GROUND
WATER MAY BE TREATED SEPARATELY THROUGH SOME OF THE PROCESSES. ONLY, CHROM UM CONTAM NATED WATER WOULD
PROCEED THROUGH THE CHROM UM REMOVAL STEP. THE TREATED EFFLUENT WOULD BE DI SCHARGED TO THE BRUSH CREEK MVAG
WASTE WATER QUTFALL (COPDES PERM T #0001511), LOCATED APPROXI MATELY 100 FEET DOANSTREAM OF THE BRUSH CREEK
RECOVERY SYSTEM AS SHOMN I N FI GURE 8- 4.

GROUND WATER MODELI NG | NDI CATES THAT GROUND WATER RESTORATI ON Tl ME FRAMES REQUI RED TO ATTAI N RESTORATI ON
GOALS ARE APPROXI MATELY 45 YEARS FOR ON-SI TE GROUND WATER AND | N EXCESS OF 5 YEARS FOR OFF- SI TE GROUND WATER
THE MODEL ASSUMES THAT SOURCES COF CONTAM NATI ON ARE COVPLETELY REMOVED. G VEN THI' S ASSUMPTI ONS AND OTHERS,
THE LENGITH CF TI ME REQUI RED FOR GROUND WATER RESTCRATION |'S ONLY AN ESTI MATE.

GROUND WATER MONI TORI NG W LL BE CONDUCTED SEM ANNUALLY, AT A MNIMJM THRQUGH SUFFI CI ENT NUMBER OF WELLS TO
TRACK CONTAM NANT M GRATI ON FROM THE SI TE TO ASSESS POTENTI AL RI SKS. EXACT WELL LOCATI ONS W LL BE DETERM NED
DURI NG THE DESI GN PHASE. THE MONI TORI NG WOULD BE DONE | N THE FOLLOWN NG AREAS:

MB, FILTER GULCH AND KASSLER

ALLUVI UM
. UP AND DOMWN- GRADI ENT OF THE EVAPCRATI ON POND
. IN THE CENTRAL M3 AREA NEAR MOD C ALONG FI LTER GULCH, BOTH ABOVE AND BELOW THE FI LTER GULCH
RECOVERY SYSTEM
. AT THE MOUTH OF FI LTER GULCH I N THE KASSLER AREA
BEDROCK
. DOMNNGRADI ENT FROM THE CHEM CAL TANKS AT THE NORTH DOCR OF THE FACTORY
. DONNGRADI ENT FROM THE EVAPCRATI ON POND
. IN THE CENTRAL M3 AREA NEAR MOD C
. DOMNGRADI ENT FROM THE FORVER LOCATI ON COF THE EHT
. ON THE SQUTH SIDE CF FI LTER GULCH, SOUTHEAST OF THE EVAPORATI ON POND
. ALONG FI LTER GULCH, BOTH ABOVE AND BELOW THE EXI STI NG FI LTER GULCH RECOVERY SYSTEM
. AT THE MOUTH OF FILTER GULCH I N THE KASSLER

I NACTI VE SI TE AREA:

ALLUVI LM
. ALONG ALLUVI AL GROUND WATER PATHWAYS DI RECTLY NORTH OF THE PONDS APPROXI MATELY 400 FEET
DOANGRADI ENT (SOUTH) OF POND 1
. ALONG DRY GULCH AT LOCATI ONS APPROXI MATELY 1,000 FEET, 2,100 FEET, AND 4, 000 FEET DOWNGRADI ENT
OF THE PONDS
. ALONG THE VEST BRANCH OF BRUSH CREEK APPROXI MATELY 300 FEET SOUTH SOUTHEAST OF POND 1
BEDROCK
. APPROXI MATELY 180 FEET NORTH OF POND 4
. ALONG THE WEST BRANCH OF BRUSH CREEK, 300 FEET SOUTH SOUTHEAST OF POND 1 APPROXI MATELY 400 FEET
SOUTH SOUTHEAST OF POND 1
. ALONG DRY GULCH AT LOCATI ONS 1,000 FEET, 2,100 FEET, 2,700 FEET, AND 4,000 FEET SOUTH SOUTHEAST
OF THE PONDS

. I'N THE LYONS SANDSTONE 1, 000 FEET EAST- NORTHEAST OF THE PONDS



BRUSH CREEK (EAST AND WEST BRANCHES) AND KASSLER

ALLUVI UM
. ALONG THE WEST BRANCH AT THE CONFLUENCE W TH DRY GULCH
. ABOVE AND BELOW THE LOAER BRUSH CREEK RECOVERY SYSTEM
. ALONG THE EAST BRANCH, DOMNGRADI ENT FROM THE RI FLE RANGE LANDFI LL
. ALONG THE EAST BRANCH ABOVE THE CONFLUENCE W TH THE WEST BRANCH
. IN THE SQUTH PLATTE ALLUVI UM ALONG BRUSH CREEK, NEAR THE 5- SI DED WELL AND UPGRADI ENT FROM THE
DEPARTMENT CF W LDLI FE PONDS
BEDROCK
. ALONG THE WEST BRANCH AT THE CONFLUENCE W TH DRY GULCH
. I'N THE GLENNON LI MESTONE NEAR THE WEST BRANCH
. I'N THE SOUTH PLATTE/ LYTLE FORVATI ON BELOW THE LOMER BRUSH CREEK RECOVERY SYSTEM
. DOMNGRADI ENT FROM THE RI FLE RANGE LANDFI LL

NORTH CENTRAL VALLEY:

ALLUVI UM
. ALONG THE SOUTHERN EXTENSI ON OF LARI AT GULCH, 800 FEET NORTH OF THE Al R FOCRCE PROPERTY BOUNDARY
AND 1, 000 FEET NORTH OF THE BOUNDARY AT THE CONFLUENCE OF THE SCQUTHERN EXTENSI ON W TH THE MAI N
BRANCH OF LARI AT GULCH
BEDROCK
. ALONG THE SOUTHERN EXTENSI ON OF LARI AT GULCH 800 FEET NORTH OF THE Al R FOCRCE PROPERTY BOUNDARY

THE RCRA PART B AND POST- CLOSURE PERM TS W LL PLACE RESTRI CTI ONS ON THE | NSTALLATI ON CF NEW GROCUND WATER
SUPPLY WELLS AND PROVI SI ONS FOR MVAG TO PROVI DE AN ALTERNATE WATER SUPPLY SHOULD THE NEED ARI SE DURI NG THE
| MPLEMENTATI ON OF ALTERNATI VE GW 4.

ONE OF THE NEW RECOVERY SYSTEMS W LL BE I NSTALLED IN DRY GULCH IN A MORE HI GHLY CONTAM NATED AREA,

APPROXI MATELY 3, 500 FEET SOUTHEAST OF THE | NACTI VE SI TE, AND ANOTHER WLL BE | NSTALLED IN FI LTER GULCH
SOUTHEAST OF THE M3 AREA, APPROXI MATELY 200 FEET NORTH OF THE MVAG PROPERTY BCUNDARY. THE NEW RECOVERY SYSTEM
IN DRY GULCH WLL PROBABLY CONSI ST OF A TRENCH AND WELL SYSTEM SI M LAR TO THE EXI STI NG BRUSH CREEK SYSTEM
THE NEW SYSTEM I N FI LTER GULCH WOULD PROBABLY CONSI ST OF A LI NE OF RECOVERY WELLS SIM LAR TO THE EXI STI NG

FI LTER GULCH SYSTEM WATER PURCHASED FROM THE DENVER WATER DEPARTMENT WOULD BE RECHARGED | NTO THE ALLUVI UM
AT DRY GULCH AND THE MB AREA TO ENHANCE EXTRACTI ON RATES AND FLUSH NG OF THE ALLUVI UM FOR MORE RAPI D
RESTCORATI ON.  ADDI TI ONALLY, A RECOVERY SYSTEM W LL BE I NSTALLED IN THE CLEAN M LL SUWMPS AND EXTRACTI ON VEELLS
WLL BE PLACED NEAR THE HTT AREA.

I T MAY ALSO BE NECESSARY TO I NSTALL AN EXTRACTI ON SYSTEM UPGRADI ENT OF THE | NACTI VE SI TE RECHARCGE SYSTEM TO
COLLECT GROUND WATER LOCATED BETWEEN THE PONDS AND THE RECHARCE SYSTEM  THE NEED FOR SUCH A SYSTEM WOULD BE
EVALUATED DURI NG THE DESI GN PHASE. FI GURE 84 PROVI DES A SUMVARY CF ALL THE GROUND WATER RECOVERY SYSTEM
LOCATI ONS.

EXTRACTED GROUND WATER W LL BE TREATED BY CHEM CAL REDUCTI ON, PRECI PI TATI QN, Al R STRI PPI NG, CARBON
ADSCORPTI ON, | ON EXCHANGE, AND WV PHOTOLYSI S/ OXI DATI ON, CHEM CAL REDUCTI ON, AND CHEM CAL PRECI PI TATI ON ( SEE,
FI GURE 8-5). THE PROCESS DESI GN AND FI NAL METHODS OF TREATMENT W LL BE DETERM NED DURI NG DESI GN PHASE.

AIR STRIPPING | S A WDELY USED PROCESS FOR REMOVI NG VOCS FROM AQUEQUS STREAMS.  THE DEGREE TO WHI CH THE
CONTAM NANT ENTERS THE GASEQUS PHASE DEPENDS ON A COMVBI NATI ON OF PHYSI CAL AND CHEM CAL CHARACTERI STICS OF THE
CONTAM NANT SUCH AS THE DI FFUSI VI TY, MOLECULAR WEI GHT, SOLUBILITY, AND VAPOR PRESSURE, AS WELL AS THE DESI GN
OF THE AERATI ON SYSTEM EMPLOYED. ONE OF THE MORE | MPORTANT CHARACTERI STI CS OF A VOLATI LE ORGANI C COMPOUND | S
I TS HENRY' S LAW CONSTANT. THE GREATER THE HENRY' S LAW CONSTANT FOR A PARTI CULAR VOC, THE EASIER A VOC | S
REMOVED FROM WATER BY AERATI ON.  THE HENRY' S LAW CONSTANT IS A FUNCTI ON OF TEMPERATURE, THEREFCRE, THE WATER
TEMPERATURE W LL ALSO AFFECT THE AMENABI LI TY OF A CONTAM NANT TO REMOVAL BY AERATI ON.

AR STRIPPING | S GENERALLY USED TO REMOVE VOCS THAT HAVE A HENRY' S LAW CONSTANT GREATER THAN 3.0 X (10-3)
ATM M 3)/ MOLE FROM AQUEQUS LI QUI DS AND WOULD EFFECTI VELY REMOVE GROUND WATER CONTAM NANTS SUCH AS TCE, DCE,
AND TOLUENE FOUND AT THE MVAG SI TE.

THE Al R STRI PPI NG SYSTEM I N USE AT MVAG | S A COUNTER- CURRENT PACKED TONER. WATER IS | NTRODUCED AT THE TOP OF
THE TOAER AND FLOAS BY GRAVI TY THROUGH PACKI NG MEDI A, WHI CH SERVES AS THE NMASS TRANSFER SURFACE AREA. AT THE



SAME TIME, AIR IS BLOM UPWARD THROUGH THE TOMER | N A COUNTERCURRENT FLOW THE AIR | S EXHAUSTED THROUGH THE
TOP OF THE TONER THE PROCESS TRANSFERS ORGANI C CONTAM NANTS FROM THE WASTEWATER TO THE AR STREAM  THE
TREATED EFFLUENT | S REMOVED FROM THE BOTTOM OF THE TOANER, CCOLLECTED IN A SUWP, AND PUMPED TO THE CARBON
ADSCRPTI ON UNI T.

THE PRI NCI PAL ENVI RONMVENTAL CONCERN ASSCCI ATED WTH Al R STRIPPING | S THE GENERATI ON OF VOLATI LE CRGANIC AR
EM SSI ONS. AS PART OF THE FI NAL REMEDY, EPA AND CDH HAVE DECI DED TO | NCLUDE, AS PART OF THE Al R STRI PPI NG
PROCESS, AN ACTI VATED CARBON ADSCRPTI ON EM SSI ON CONTROL SYSTEM  THE EM SSI ON CONTROL SYSTEM |'S ADDED TO
COVPLY W TH THE NATI ONAL PCLI CY (OSWER DI R 9355. 0-28) CALLI NG FOR EM SSI ON CONTRCLS FOR AIR STRIPPING I N
AREAS CF NON- ATTAI NMVENT W TH RESPECT TO AMBI ENT Al R QUALI TY STANDARDS. ADDI TI ONALLY, THE RESPONSE ACTI ONS ARE
| NTENDED TO REDUCE CONTAM NANT TOXICI TY, MOBILITY OR VOLUVE | N THE ENVI RONVENT AND NOT CAUSE CROSS- MEDI A
CONTAM NATION.  THI'S DECI SION | S NOT BASED SCLELY ON CANCER RI SK CONSI DERATI ONS. THE JUSTI FI CATIONS FOR HI' S
DECI SI ON | NCLUDE COVMUNI TY ACCEPTANCE AND THE NEED TO CONTROL VOC EM SSI ONS TO REDUCE ATMOSPHERI C | MPACTS ON
QZONE.

LI QU D EFFLUENT FROM THE Al R STRI PPER WLL BE SENT TO THE CARBON ADSCRBER. CARBON ADSCRPTI ON REMOVES THE
ORGANI C CONTAM NANTS FROM THE LI QUI D STREAM BY ABSCRBI NG THEM ONTO A H GH SURFACE AREA ACTI VATED CARBON BED
COVPRI SED OF ElI THER GRANULAR OR PONDERED CARBON.  ACTI VATED CARBON WLL ALSO ADSCRB MOST METAL CHELATED W TH
ORGANI C COVPOUNDS. FACTORS AFFECTI NG THE ADSCORPTI ON PROCESS | NCLUDE THE CARBON PORE STRUCTURE, CARBON CONTACT
TI ME, TEMPERATURE, AND PH. TREATED EFFLUENT FROM THE CARBON ADSORBER WOULD BE NEXT PROCESSED IN THE W
PHOTCLYSI S SYSTEM  USED CARBON MATERI AL WOULD BE PERI CDI CALLY RECENERATED COR DI SPCSED OFFSI TE.

ULTRA-VI CLET (WV) PHOTOLYSI S IS A PROCESS THAT USES WV RADI ATI ON TO DESTROY OR DETOXI FY ORGANI C CONTAM NANTS
I'N AQUEQUS SCLUTI ONS. OXI DATION |'S COMBI NED W TH WV PHOTOLYSI S TO ENHANCE THE EFFI Cl ENCY AND RATE OF THE
REACTI ONS FOR COVPOUNDS THAT ARE DI FFI CULT TO OXIDI ZE. UV PHOTOLYSI S WLL BE USED AT MVAG TO REMOVE NDVA AND
UDVH FROM THE GROUND WATER

TREATABI LI TY STUDI ES WLL BE REQUI RED TO SELECT THE APPRCOPRI ATE DESI GN FOR THE UV/ OXI DATI ON PROCESS.  SEVERAL
OPTIONS EXI ST WHI CH | NCLUDE USI NG SOLAR AND LAMP GENERATED WV LI GHT.

THE | ON EXCHANGE PROCESS EQUI PMENT CONSI STS OF COLUWMNS CONTAI NI NG SCLI D I ON EXCHANGE RESINS. THESE RESI NS
CONTAI N CHARGED SURFACE SI TES THAT ARE | NI TI ALLY OCCUPI ED BY WEAKLY HELD MONOVALENT ANI ONS OR CATI ONS SUCH AS
CHLORI DE, HYDROXYL, SCDIUM OR HYDROGEN | ONS. THE CONTAM NANT | ONS DI SPLACE THE ORI G NAL | ONS FROM THE
EXCHANCGE SI TES AND ARE REMOVED FROM THE WASTEWATER STREAM AS A RESULT OF H GH AFFINITY FOR THE CHARGED SI TES
ON THE SURFACE COF THE RESI NS.

EXCHANGE RESI NS ARE REVERSI BLE, AND ARE PERI ODI CALLY REGENERATED FOR REUSE. BOTH ANI ONS AND CATI ONS CAN BE
REMOVED FROM THE GROUND WATER STREAM BY PLACI NG A CATI ON EXCHANGE COLUMN AND ANI ON EXCHANGE COLUWN | N SERI ES.
TH S TYPE OF SYSTEM WOULD HAVE THE CAPABILITY TO REMOVE A W DE RANGE OF | NORGANI C DI SSCLVED CONTAM NANTS SUCH
AS METALLI C ANI ONS AND CATI ONS, HALI DES, SULFATES, AND CRGANI C ACI DS AND BASES. THE EXACT CONFI GURATI ON OF
THE | ON EXCHANGE PROCESS W LL BE DETERM NED DURI NG DESI GN.

RECGENERATI ON CF | ON EXCHANGE RESI NS PRCDUCES A CONCENTRATED SCLUTI ON CF CONTAM NANTS THAT MAY REQUI RE
TREATMENT PRI OR TO DI SPOSAL.

REDUCTI OV OXI DATI ON MAY BE USED TO TREAT HEXAVALENT CHROM UM I N THE GROUND WATER. IN THI S PROCESS THE

OXI DATI ON STATE OF ONE REACTANT IS RAISED WH LE THE OTHER | S LONERED. THI S PROCESS | S USED TO REDUCE THE
TOXI A TY OF HEXAVALENT CHROM UM BY CONVERTING I T TO THE TRI VALENT STATE. TYPI CAL REDUCI NG AGENTS USED I N THE
PROCESS ARE FERROUS SULFATE, SULFUR DI OXI DE, AND SODI UM CHLORCHYDRI DE.

THE CHEM CAL PRECI PI TATI ON STEP | S A PHYSI COCHEM CAL PROCESS THROUGH WHI CH SOME OR ALL CF A SUBSTANCE | N
SOLUTI ON IS TRANSFCRVED | NTO A SOLI D PHASE. PRECI Pl TATI ON WOULD FOLLOW THE CHEM CAL REDUCTI ON PHASE TO
SEPARATE THE SCLID METALS FROM THE LI QU D PHASE. THE PROCESS | S BASED ON ALTERI NG THE CHEM CAL EQUI LI BRI UM
RELATI ONSHI PS AFFECTI NG THE SCLUBI LI TY CF | NORGANI C SPECI ES. PRECI PI TATI ON WOULD BE USED TO REMOVE THE
CHROM UM AND OTHER METALS FROM SCLUTI ON.  OTHER | NCRGANI C CONTAM NANTS SUCH AS PHOSPHATE, SULFATE, AND
FLUORI DE WOULD BE REMOVED AS NECESSARY.

THE REMOVAL OF METALS WOULD BE ACCOVPLI SHED THROUGH THE ADDI TI ON OF LI ME, SODI UM HYDROXI DE, OR SCDI UM SULFI DE
TO THE WATER IN A RAPID M XI NG TANK ALONG W TH FLOCCULATI NG AGENTS. THE WATER WOULD BE | NTRCDUCED TO A
FLOCCULATI ON TANK WHERE | T WOULD BE M XED AND RETAI NED TO ALLOW FOR AGELQVERATI ON OF PRECI PI TATE PARTI CLES.
SEDI MENTATI ON OR CLARI FI CATI ON WOULD BE USED TO SETTLE QUT THE SLUDGE. PRECI PI TATI ON | S NONDESTRUCTI VE AND
GENERATES A LARGE VOLUME OF SLUDGE THAT MUST BE DI SPCSED.

SLUDGES, WASTE RESI DUES, AND SPENT CARBON RESULTI NG FROM THE TREATMENT OF THE GRCUND WATER WOULD BE
ANALYZED FOR CONTAM NANT CONTENT AND DI SPOCSED OF ACCORDI NGLY. SLUDGES WLL BE DI SPCSED AT AN COFF-SI TE
PERM TTED HAZARDOUS WASTE TSD FACI LI TY. SPENT CARBON AND | ON EXCHANGE RESI NS WOULD El THER BE RECYCLED
( REGENERATED), ANDY OR DI SPOSED OFF- Sl TE.



THE TREATED EFFLUENT DI SCHARGED FROM THE MVAG | WIP W LL MEET THE REQUI RED TREATMENT STANDARDS, SPECI FIED I N
MVAG S COPDES PERM T. MODI FI CATI ONS TO THE PERM T RESULTI NG FROM | MPLEMENTATI ON OF THI S REMEDY ARE NOT
EXPECTED W TH THE EXCEPTION OF THE LIM T FOR NDVA WH CH MAY BE LOWERED.

REMEDI ATI ON GCALS

THE SELECTED REMEDY | NCLUDES: (1) REMOVAL AND TREATMENT COF WASTE AND CONTAM NATED SO L IN AND AROCUND THE

I NACTI VE SI TE PONDS WHI CH ACT AS THE CONTAM NATI ON SOURCE TO THE GRCUND WATER, (2) IN SITU REMOVAL OF
CHLORI NATED HYDROCARBONS FROM THE SO L IN THE CHEM CAL STORAGE TANK AREA; (3) AND RECOVERY AND TREATMENT OF
CONTAM NATED GROUND WATER ON A SI TE- WDE BASI S (EXCLUDI NG LARI AT GULCH). THE REMEDI ATI ON GOALS ARE SET AT
CONCENTRATI ONS BASED UPON CHEM CAL- SPECI FI C ARARS WHI CH W LL ACHI EVE DRI NKI NG WATER STANDARDS AND PROVI DE
LONG TERM PROTECTI ON OF THE GROUND WATER THROUGH SOURCE CONTRCL MEASURES. ADDI TI ONALLY, THE REMOVAL AND
CONTAI NVENT OF CONTAM NANTS | N SO L ON-SI TE PREVENT FUTURE UNCONTROLLED EXPOSURE TO HUMANS AND W LDLI FE.

FI NALLY, THE REMEDY WLL PROTECT THE RECREATI ONAL USES COF ADJACENT ARM BY PREVENTI NG CONTAM NANT LQADI NG ON
THE DOAN GRADI ENT ENVI RONMVENT BOTH | N THE SHORT TERM DURI NG | MPLEMENTATI ON AND | N THE LONG TERM AFTER
REMEDI ATI ON GOALS ARE ACHI EVED.

THE REMEDI ATI ON GOALS ARE SET AT LEVELS NECESSARY TO PROVI DE LONG TERM PROTECTI ON OF HUMAN HEALTH AND THE
ENVI RONVENT W TH, TO THE EXTENT POSSI BLE, UNRESTRI CTED USE OF THE SI TE AND ADJACENT AREAS AND WATER M GRATI NG
FROM THE SI TE.

SO L REMEDI ATI ON GOALS (I NACTIVE SI TE AND CHEM CAL STORAGE TANK AREAS)

THE REMEDI ATI ON GOALS FOR THE | NACTI VE SI TE POND AREA ARE AS FOLLOWG:

1. DEWATERI NG OF THE | NACTI VE SI TE POND AREA TO REMOVE CONTAM NATED PERCHED AND ALLUVI AL GROUND WATER TO
ALLOW FOR THE SUBSEQUENT REMOVAL AND TREATMENT OF WASTE AND CONTAM NATED SO L (ALLUVI UM AND BACKFI LL).
TH S WATER W LL BE TREATED TO MEET THE COPDES PERM T STANDARDS BEFCRE DI SCHARGE. THE LIMTS SET IN THE
COPDES PERM T (NO (C000001511) ARE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONMENT.

2. THE WASTE SLUDGE THAT |'S READI LY DI FFERENTI ATED FROM SO L (I.E., BASED UPON VI SUAL | NSPECTI ON) WLL BE
SEPARATED FROM THE CONTAM NATED SOl L ( BACKFI LL AND ALLUVI UM) AND TRANSPORTED OFFS| TE FOR TREATMENT AND
DI SPOSAL AT A PERM TTED HAZARDOUS WASTE TSDF. THE WASTE W LL BE | DENTI FI ED AS RESTRI CTED WASTE SUBJECT TO
ALL RCRA LDRS STANDARDS FOR TREATMENT AND DI SPOSAL (40 CFR PARTS 264 AND 268). THE OFF-SI TE FACI LI TY MUST
COVPLY W TH SECTI ON 121 (D)(3) OF CERCLA.

3. THE SO L THAT | S CONTAM NATED W TH THE HAZARDOUS SUBSTANCES/ CONSTI TUENTS FROM THE WASTES W LL BE TREATED
TO MEET THE STANDARDS, AS DESCRI BED BELOW AND REPLACED I N THE AREA OF CONTAM NATI ON.

SO L IN THE I NACTI VE SI TE AREA WLL BE ANALYZED TO DETERM NE | F I T MEETS ACTI ON LEVELS. THE ACTI ON LEVELS
FOR CONTAM NATED SO L ARE BASED UPON BOTH THE RCRA TOXI CI TY CHARACTERI STI CS (TC) DETERM NATI ON ESTABLI SHED | N
40 CFR PART 261 AND BACKGROUND CONCENTRATI ONS. THE NUMERI CAL STANDARDS FOR EACH HAZARDQUS

SUBSTANCE/ CONSTI TUENT ARE DETERM NED BY THE APPLI CATION OF THE TOXI O TY CHARACTERI STI C LEACH NG PROCEDURE
(TCLP). THESE ACTI ON LEVELS ARE SELECTED AS BElI NG PROTECTI VE OF THE WATER RESOURCES ON- AND OFF- SI TE AND
REDUCI NG THE POTENTI AL FOR EXPOSURE THROUGH OTHER PATHWAYS.

THE TG BASED ACTI ON LEVELS WERE DEVELCPED USI NG HEALTH- BASED CONCENTRATI ON THRESHOLDS | NCLUDI NG MCLS, RFDS
AND RI SK- SPECI FI C DOSES (RSDS) FOR DRI NKI NG WATER (FR 55 MARCH 29, 1990 AT 11798 TO 11877). THE LIMTS FOR
I NDI VI DUAL CONTAM NANT CONCENTRATI ONS | N THE LEACHATE ARE | NTENDED TO BE PROTECTI VE OF HUMANS AND THE

ENVI RONMVENT ASSUM NG GROUND WATER I'S A DRI NKI NG WATER SOURCE.

SO L THAT |I'S CONTAM NATED | N EXCESS OF THE ACTI ON LEVEL WLL BE TREATED TO MEET THE TREATMENT STANDARDS
PROMULGATED FOR THE RCRA HAZARDOUS WASTE UNDER THE LDRS ( TABLE 8-1). |IN PRACTICE THS WLL MEAN THAT SO L,
I NCLUDI NG ALLUVI UM AND WEATHERED BEDROCK, W LL BE EXCAVATED AND TREATED I F I T | S CONTAM NATED ABOVE ACTI ON
LEVELS. (THE ABI LI TY TO EXCAVATE WEATHERED BEDROCK | S UNCERTAIN AND W LL REQU RE EVALUATI ON AT THE TIME OF
| MPLEMENTATI ON.)

THE TREATMENT STANDARDS FOR RESTRI CTED RCRA LI STED HAZARDQUS WASTE, AS DEFI NED BY LDRS, WERE ESTABLI SHED
BASED UPON BDAT FOR DI SCRETE | NDUSTRI AL WASTE STREAMS, NOT SO L AND DEBRI'S, AND THESE STANDARDS ARE GENERALLY
NOT APPROPRI ATE FOR SO L (FR 55 P. 8760, MARCH 8, 1990). |F THE PILOT SCALE TREATABI LI TY STUDI ES CONDUCTED
DURI NG THE REMEDY DESI GN PHASE DEMONSTRATE THAT I T IS NOT PCSSI BLE CR COST- EFFECTI VE TO ACH EVE THE LDR
TREATMENT STANDARDS FOR LI STED WASTE, A NEW TREATMENT STANDARD WLL BE ESTABLI SHED BASE UPCN THE SO L AND
DEBRI S TREATABI LI TY VARI ANCE PROCESS FOR CERCLA RESPONSE AND RCRA CORRECTI VE ACTI ONS ( GSVEER DI RECTI VE

9347. 3-06FS, JULY 1989).



THE SO LS IN THE CHEM CAL STCORAGE TANK AREA WLL BE TREATED | N-SI TU REMOVI NG VOCS TO APPROXI MATELY 995
REMOVAL. THE TARGET CLEAN UP LEVEL WLL BE THE LDR TREATMENT STANDARDS OR AN APPROPRI ATE LEVEL BASED UPON
SO L AND DEBRI S TREATABI LI TY VARI ANCE GUI DELI NES.

GROUND WATER REMEDI ATI ON GOALS

THE REMEDY SELECTED FOR THE GROUND WATER IS DES|I GNED TO ADDRESS CONTAM NATED GROUND WATER EMANATI NG FROM BOTH
SOURCE AREAS | DENTI FI ED DURING THE RI/FS AND UNI TS REGULATED UNDER RCRA PROGRAM I N THI S WAY, THE REMEDY | S
A SI TE- W DE PROGRAM TO ADDRESS THE MOST S| GNI FI CANT GROUND WATER CONTAM NATI ON | N THE ALLUVI UM AND A PORTI ON
OF THE BEDROCK IN THE M3 AREA

BECAUSE GROUND WATER AT AND NEAR THE SITE IS A POTENTI AL SOURCE OF DRI NKI NG WATER, THE REMEDI ATI ON GOAL FOR
BOTH ON- AND CFF-SITE | S SET TO ALLOW USE CF THE GROUND WATER AS DRI NKI NG WATER. THE CHEM CAL- SPECI FI C
LEVELS ARE BASED UPON MCLS AND MCLGS UNDER THE SAFE DRI NKI NG WATER ACT, COLORADO SECONDARY DRI NKI NG WATER
STANDARDS, COLCRADO GROUND WATER STANDARDS, AND HEALTH BASED CONCENTRATI ONS ( FCR NDWVR) ( SEE TABLE 8-2). WHERE
A CONTAM NANT HAS MORE THAN ONE STANDARD THE MOST STRINGENT APPLIES. (ONLY MCLGS GREATER THAN ZERO ARE
RELEVANT AND APPROPRI ATE. )

THE SELECTED REMEDY | NCLUDI NG TREATMENT OF CONTAM NATED SO L AND GROUND WATER |'S | NTENDED TO RESTORE GROUND
WATER TO | TS BENEFI Gl AL USES WHI CH | NCLUDED DRI NKI NG WATER AND AGRI CULTURAL SUPPLY. THE DATA CBTAI NED DURI NG
THE R AND EVALUATI ON OF THE REMEDI AL ALTERNATI VES SUPPORT THE CONCLUSI ON THAT I T IS PCSSI BLE TO ACH EVE THE
REMEDI AL GOAL. THE REMEDY WLL BE | MPLEMENTED WTH THE | NTENT OF ACHHEVING TH'S GOAL. HOWEVER, | T MAY
BECOVE APPARENT DURI NG THE OPERATI ON OF THE REMEDY THAT CONTAM NANT LEVELS HAVE CEASED TO DECLI NE AND ARE
REMAI NI NG CONSTANT AT LEVELS H GHER THAN THE REMEDI ATI ON GOALS. I N SUCH A CASE, THE SYSTEM PERFORVANCE
STANDARDS ANDY R THE REMEDY MAY BE REEVALUATED BASED UPON THE DATA COLLECTED DURI NG THE REGULAR MONI TORI NG
PROGRAM ESTABLI SHED AS PART OF THE REMEDY.

A POTENTI AL TECHNI CAL LI M TATI ON MAY PREVENT THE REMEDY FROM ACH EVI NG THE REMEDI ATI ON GOAL FCR NDVA | N THE
GROUND WATER. THE 1CE-6 CANCER RI SK FROM NDVA | NGESTI ON ASSUM NG EXPOSURE | N DRI NKI NG WATER | S ESTI MATED AT
0.0007 UG L. USING THE BEST AVAI LABLE ANALYTI CAL PROCEDURES, THE EXI STI NG RELI ABLE QUALIFI CATION LIMT FOR
COVPLI ANCE MONI TORI NG | S APPROXI MATELY 0. 07 UG L NDVA | N WATER  THI S CORRESPONDS TO A 10E-4 CANCER RI SK.
THE ABI LI TY TO TREAT GROUND WATER TO REMOVE NDVA TO A CONCENTRATI ON EQUAL TO OR LESS THAN 0. 07 UG L HAS YET
TO BE DEMONSTRATED.

CHANGES OR ADJUSTMENT TO THE DESI GN OR OPERATI ON CF THE GROUND WATER RECOVERY AND TREATMENT SYSTEMS MAY BE
NECESSARY TO ACH EVE THE REMEDI ATION GOALS. TH S WLL BE DETERM NED AFTER | MPLEVENTATI ON AND SUBSEQUENT
EVALUATI ON CF REMEDY PERFORNMANCE.

REVI SED COST ESTI VATE
TABLE 8-3 IS A SUWARY OF THE TOTAL ESTI MATED COST FOR THE SELECTED REMEDY.

#SD
STATUTCORY DETERM NATI ON

THE SELECTED REMEDY W LL COWLY WTH ALL APPLI CABLE ACTI ON- SPECI FI C, CHEM CAL SPECI FI C AND LOCATI ON- SPECI FI C
ARARS.

THE SELECTED REMEDY |'S CONSI STENT W TH REQUI REMENTS OF CERCLA (AS AMENDED BY SARA) AND THE NCP. UNDER
SECTI ON 121(B) OF SARA THE SELECTED REMEDY MJST SATI SFY THE FOLLOWN NG FUNDAMENTAL CRI TERI A

PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT
COVPLI ANCE W TH ARARS CR JUSTI FY A WAl VER

COST- EFFECTI VENESS
USE PERVANENT SCLUTI ONS AND ALTERNATI VE TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES TO THE

MAXI MUM EXTENT PRACTI CABLE
5. SATI SFY THE PREFERENCE FOR TREATMENT TO REDUCE TOXICI TY, M3BILITY, OR VOLUVE AS A PRI NCI PAL

ELEMENT, OR PROVI DE AN EXPLANATI ON AS TO WHY THI S PREFERENCE | S NOT SATI SFI ED

PR

PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

| F EPA WERE TO SELECT THE NO ACTI ON ALTERNATI VE AS THE REMEDY, THE CONTAM NANTS ON-SI TE WOULD CONTI NUE TO BE
RELEASED TO GROUND WATER AND CONTAM NANT M GRATI ON WOULD RESULT | N FURTHER DEGRADATI ON OF WATER RESQURCES
ON-SITE AND CFFSITE.  ECOLOG CAL | MPACTS COULD RESULT I N THE SOUTH PLATTE RI VER AND THE CHATFI ELD RESERVA R
THE POTENTI AL FOR HUVAN EXPCSURE TO THE CONTAM NANTS WOULD | NCREASE AND THE GROUND WATER WOULD REMAI N USEABLE
IN THE FUTURE. | F GROUND WATER WERE USED FOR DQOVESTI C PURPCSES, THE HEALTH RI SKS WOULD EXCEED ACCEPTABLE



LEVELS FOR CANCER AND NONCANCERQUS THREATS (I N OTHER WORDS CANCER RI SKS ABOVE 1 X (10-3).

THE SELECTED REMEDY W LL SUBSTANTI ALLY DECREASE THE RELEASE AND THREAT OF RELEASE OF HAZARDOUS SUBSTANCES,
POLLUTANTS AND CONTAM NANTS FROM THE SO L AND GROUND WATER AT THE SITE. THE CURRENT THREATS AND ANY

POTENTI AL FUTURE THREATS ASSOCI ATED W TH DOMESTI C USE OF THE GROUND WATER W LL BE ADDRESSED BY TREATI NG AND
REMOVI NG THE SCQURCES OF GROUND WATER CONTAM NATI ON AND TREATI NG THE GRCUND WATER TO MEET DRI NKI NG WATER
STANDARDS. | N TERM5 OF SHORT TERM EFFECTI VENESS, THE REMEDY |'S ADEQUATE AS THERE ARE NO CURRENT USERS OF THE
GROUND WATER, AN ALTERNATE WATER SUPPLY W LL BE PROVI DED | F NEEDED, AND CONTAM NANT M GRATI ON AND RELEASE
WLL BE REDUCED W TH THE | MPLEMENTATI ON OF THE REMEDY. THREATS TO THE ENVI RONVENT OR HUVAN HEALTH ON AND
ARQUND THE SI TE ARE NOT EXPECTED DURI NG THE | MPLEMENTATI ON OF THE REMEDY BECAUSE THE EM SSI ONS AND DI SCHARGES
WLL MEET HEALTH BASED AND REGULATORY STANDARDS.

ACHI EVI NG THE GOALS OF REMEDI ATI ON FOR THE GRCUND WATER REMEDI ATI ON IS ESTI MATED TO REQUI RE 45 YEARS.
HONEVER, THE SCQURCE CONTRCOL MEASURES AT THE | NACTIVE SITE PONDS WLL BE COVPLETED | N APPROXI MATELY 4 YEARS.
THE COMVBI NATI ON OF TWD ALTERNATI VES W LL PROVI DE SHORT- TERM AND LONG TERM PROTECTI ON CF THE ENVI RONVENT AND
HUMAN HEALTH.

AS AN ADDI TI ONAL MEASURE, BECAUSE THE SELECTED REMEDI AL ACTI ON RESULTS | N HAZARDOUS SUBSTANCE, PCLLUTANTS OR
CONTAM NANTS REMAI NI NG AT THE SI TE, THE REMEDI ATI ON WLL BE REVI EMED AT LEAST EVERY 5 YEARS AFTER THE
I NI TI ATION CF THE REMEDY TO ASSURE HUVAN HEALTH AND THE ENVI RONMENT ARE BElI NG PROTECTED.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS) OF ENVI RONVENTAL LAWS

UNDER SECTI ON 121(D) (1) OF THE CERCLA, REMEDI AL ACTI ONS THAT LEAVE ANY HAZARDOUS SUBSTANCE, PCLLUTANT CR
CONTAM NANT ON SI TE MUST ATTAIN A LEVEL OF CONTRCL THAT AT LEAST ATTAI NS STANDARDS, REQUI REMENTS,

LI M TATIONS, OR CRI TERI A THAT ARE "APPLI CABLE OR RELEVANT AND APPRCPRI ATE' UNDER THE Cl RCUMBTANCES OF THE
RELEASE. A REMEDI AL ACTI ON THAT DCES NOT ATTAI N ARARS NMAY BE SELECTED ONLY | F A STATUTCRY WAI VER | S

AVAI LABLE AND DETERM NED TO BE APPRCPRI ATE.

"APPLI CABLE" REQUI REMENTS ARE THOSE CLEAN- UP STANDARDS, STANDARDS OF CONTRCL AND OTHER SUBSTANTI VE

ENVI RONMVENTAL PROTECTI ON REQUI REMENTS, CRI TERIA, OR LI M TATI ONS PROMULGATED UNDER FEDERAL CR STATE LAW THAT
SPECI FI CALLY ADDRESS A HAZARDOUS SUBSTANCE, POLLUTANT OR CONTAM NANT, REMEDI AL ACTI ON, LOCATI ON, OR OTHER
C RCUMBTANCE AT A REMEDI AL ACTI ON SITE. "RELEVANT AND APPRCPRI ATE" REQUI REMENTS ARE CLEAN- UP STANDARDS OF
CONTROL AND OTHER SUBSTANTI VE ENVI RONMVENTAL PROTECTI ON REQUI REMENTS, CRI TERIA, CR LI M TATI ONS PROMJLGATED
UNDER FEDERAL OR STATE LAW THAT, WHI LE NOT "APPLI CABLE" TO A HAZARDQOUS SUBSTANCE, POLLUTANT, CONTAM NANT,
REMEDI AL ACTI QN, LOCATI ON, OR OTHER Cl RCUMSTANCE AT A REMEDI AL ACTI ON SI TE, ADDRESS PROBLEMS CR SI TUATI ONS
SUFFI Cl ENTLY SI M LAR TO THOSE ENCOUNTERED AT THE SI TE THAT THEIR USE |'S WELL- SUI TED TO THE PARTI CULAR SI TE.
SEE THE NCP (40 CFR SECTI ON 300. 430) FOR FURTHER | NFORVATI ON.

THE SELECTED REMEDY W LL COWLY WTH ALL APPLI CABLE OR RELEVANT AND APPROPRI ATE ACTI ON- SPECI FI C,

CHEM CAL- SPECI FI C AND LOCATI ON- SPECI FI C ARARS ( TABLE 9-1). THE ACTI ON- SPECI FI C ARARS APPLY TO COPERATI NG
SPECI FI C TECHNOLOG ES SUCH AS | NCI NERATI ON OR LANDFI LLI NG OF HAZARDOUS WASTE. CHEM CAL- SPECI FI C ARARS ARE
THOSE WH CH SET LIM TS ON CONCENTRATI ONS FOR | NDI VI DUAL CHEM CALS SUCH AS MCL FOR DRI NKI NG WATER.  FI NALLY,
THE LOCATI ON- SPECI FI C ARARS RELATE TO ACTI VI TI ES THAT ARE RESTRI CTED, FROM OCCURRI NG BASED UPON SI TE

CONDI TI ONS SUCH AS FLOCD PLAI NS OR WVETLANDS.

RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA) AND TOXI C SUBSTANCE OCONTROL ACT (TSCA)

OFFSI TE TRANSPORTATI ON, TREATMENT, STORAGE AND DI SPCSAL OF LI STED HAZARDOUS WASTE AND PCBS IS SUBJECT TO
RCRA, TSCA AND CHWA AND APPLI CABLE REGULATI ONS, AS WELL AS SECTION 121(D)(3) OF CERCLA

ON-SI TE TREATMENT OF SO L CONTAI NI NG RCRA HAZARDQUS WASTE AND OTHER CONTAM NANTS, AND THE REDEPCSI TI NG OF THE
TREATED SO L I N THE AREA OF CONTAM NATI ON, WLL ARARS UNDER RCRA. THE WASTE REMOVED FROM THE AREA OF

CONTAM NATI ON WLL BE TREATED AND DI SPOSED OFFSITE. THE SO L WLL BE TREATED TO MEET LDR STANDARDS ( FOR THE
LI STED WASTE TYPE) OR PROTECTI VE STANDARDS BASED ON A SO L AND DEBRI'S TREATABI LI TY VAR ANCE.

RCRA REQUI REMENTS ARE APPLI CABLE BECAUSE SO L EXCAVATED AND TREATED (BY STABI LI ZATION) WLL CONTAIN A
HAZARDOUS WASTE AND W LL BE REDEPOSI TED | N THE AREA OF CONTAM NATI ON.  ( CERCLA COVPLI ANCE W TH OTHER LAV,
DRAFT, US EPA CSVEER DI RECTI VE 9234. 1- 01, AUGUST 1988). CLOSURE STANDARDS FOR LANDFI LLS AND SURFACE

| MPOUNDMVENTS ARE APPLI CABLE. HOWEVER, REDEPCSI TI NG THE TREATED SO L I N THE AREA OF CONTAM NATI ON DOES NOT
TRIGGER M NI MUM TECHNOLOGY REQUI REMENTS BECAUSE I T IS NOT' A REPLACEMENT UNIT AND NO ADDI TI ONAL WASTE FROM
QUTSIDE THE UNIT | S ADDED ( SUPERFUND RECORDS COF DECI S| ON UPDATE, US EPA PUBLI CATI ON 9200. 5- 2161, JUNE 1990).
THEREFORE, THE DESI GN AND OPERATI NG REQUI REMENTS FOR SUBTI TLE C LANDFI LLS (40 CFR SECTI ON 301) ARE NOT

APPLI CABLE. ALSO THE RCRA STORAGE UNI T REQUI REMENTS ARE NOT APPLI CABLE FOR THE PURPCSES OF ACCUMULATI NG
SUFFI Cl ENT WASTE PRI CR TO TREATMENT (US EPA, OSWER DI RECTI VE 9234. 1-01 AUGUST 1988, P. 2-12). FURTHERMORE,
THE MATERI AL THAT | S | DENTI FI ED AS WASTE AND THE ORGANI C CONTAM NATI ON EXTRACTED FROM THE SO L WLL BE



SHI PPED OFFSI TE FOR TREATMENT AND DI SPOSAL | N ACCORDANCE W TH RCRA LAND DI SPOSAL RESTRI CTI ONS.

LDRS ARE APPLI CABLE TO THE REMEDY BECAUSE THE ACTI ON REQUI RES TREATI NG WASTE LI STED IN 40 CFR PART 261. THE
SO L CONTAINS LI STED WASTE AND W LL BE TREATED I N ACCCRDANCE W TH LDR STANDARDS APPLI CABLE TO SO L AND
DEBRS. PRESENTLY, THE REMEDY SETS THE TREATMENT GCAL AT THE LEVELS ESTABLI SHED BY EPA | N THE OCSVER

Dl RECTI VE: 9347. 3-06FS MAY BE USED | F DURI NG THE DESI GN PHASE | T IS DETERM NED NECESSARY | N CRDER TO

| MPLEMENT TH S REMEDY. THE HAZARDOUS WASTE STORAGE STANDARDS ARE NOT APPLI CABLE TO ACCUMULATI ON OF WASTE
PRI OR TO TREATMENT, THE REMEDY W LL MEET RELEVANT AND APPROPRI ATE REQUI REMENTS TO ENSURE PROTECTI ON CF HUVAN
HEALTH AND THE ENVI RONMENT.

THERE ARE NO ACTI ON- SPECI FI C ARARS ADDRESSI NG THE STABI LI ZATI ON PROCESS. ARAB PERTAI NI NG TO Al R EM SSI ONS AND
NO SE GENERATI ON WLL BE COWPLIED WTH.  OSHA REQUI REMENTS W LL ALSO BE MET.

CLEAN WATER ACT (OWA) AND SAFE DRI NKI NG WATER ACT ( SDWA)

DI SCHARGES FROM THE TREATMENT OF WATER FROM THE | NACTI VE SI TE OR GROUND WATER CONTAM NATED W TH RCRA
HAZARDQUS WASTE, WLL MEET LIM TS ESTABLI SHED UNDER THE STATE AND FEDERAL CLEAN WATER ACTS. DI SCHARGE LIM TS
FOR EACH CHEM CAL PARAMETER ARE ESTABLI SHED | N THE COPDES PERM T. ADDI TI ONALLY, THE DI SCHARCGE W LL BE

REQUI RED TO COVPLY W TH WATER QUALI TY CRI TERI A FOR PROTECTI ON OF HUVAN HEALTH.

GRCUND WATER W LL BE TREATED TO MEET CHEM CAL- SPECI FI C STANDARDS SPECI FI ED BY THE SAFE DRI NKI NG WATER ACT
(THESE BEI NG MCLGS, MCLS) AND A HEALTH BASED CONCENTRATI ON THRESHOLD FCR NDVA AND STATE STANDARDS, VWH CHEVER
ARE MORE STRINGENT. (ONLY MCLGS WHI CH ARE ABOVE ZERO ARE RELEVANT AND APPROPRI ATE.)

CLEAN Al R ACT (CAA)

AR EM SSI ONS FROM THE THERVAL EXTRACTI ON SYSTEM THE Al R STRI PPER FOR GROUND WATER AND THE SO L VAPCOR
EXTRACTI ON SYSTEM W LL COVPLY W TH REQUI REMENTS SPECI FI ED I N TABLE 9-1. SPENT CARBON FROM THE GRANULAR
ACTI VATED CARBON TREATMENT OF VAPORS W LL EI THER BE DI SPGSED COF VI A | NCI NERATI ON AND DI SPOSAL ( LANDFI LL) OR
REGENERATED AT AN OFFSI TE LOCATI ON.

COST- EFFECTI VENESS

THE SELECTED REMEDY COFFERS THE BEST COMVBI NATI ON OF EFFECTI VENESS, | MPLEMVENTABI LI TY AND COST | N COVPARI SON
W TH THE ALTERNATI VES EVALUATED. THE REMEDY M Tl GATES AND M NI M ZES THREATS TO AND | S PROTECTI VE OF PUBLIC
HEALTH AND THE ENVI RONMVENT.

ALTERNATI VES S-5 AND GW4 PROVI DE A H GH DEGREE OF OVERALL EFFECTI VENESS BASED UPON THE CRI TERIA CF LONG TERM
EFFECTI VENESS AND PERVANENCE, REDUCTION IN TOXICI TY, MOBILITY AND VOLUVE THROUGH TREATMENT OF THE
CONTAM NANTS ON-SI TE, AND ACH EVEMENT OF SHORT- TERM EFFECTI VENESS DURI NG | MPLEMENTATI ON.

COVPARED W TH ALTERNATI VE S-4 WHI CH WOULD BE EQUALLY AS EFFECTIVE, S-5 IS LESS COSTLY. ALTERNATIVE S5 1S
NEARLY EQUI VALENT | N COST TO S-3 AND PROVI DES BETTER LONG TERM EFFECTI VENESS. ALTERNATI VE GV 4 PROVI DES THE
MOST EXTENSI VE CLEANUP OF GROUND WATER CF ANY ALTERNATI VE AND HAS ONE CF THE SHORTEST RESTCORATI ON Tl MEFRAMVES.
ALTERNATI VE GM3 | S THE ONLY ALTERNATI VE W TH COVPARABLE EFFECTI VENESS;, HOWEVER, | T DOES NOT ADDRESS AN AREA
OF H GHLY CONTAM NATED BEDROCK GROUND WATER WHI CH | S ADDRESSED | N GWV 4.

USE OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOQURCE RECOVERY TECHNOLOGE ES TO THE
MAXI MUM EXTENT PRACTI CABLE

THE SELECTED REMEDY USES TREATMENT AND ALTERNATI VE TECHNCOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE TO ACH EVE
A PERVANENT SOLUTION WHI CH | S COST- EFFECTI VE. THE TREATMENT PROCESSES EMPLOYED BY TH S REMEDY W LL REMOVE
ORGANI C CONTAM NATI ON FROM THE SO L UP TO AN ESTI MATED 99 PERCENT REMOVAL EFFI CI ENCY AND | MOBI LI ZE THE

REMAI Nl NG CONTAM NANTS BOTH | NORGANI C ( METALS) AND ORGANI C W TH CHEM CAL AND PHYS| CAL STABI LI ZI NG PROCESSES.
REMOVAL AND DESTRUCTI ON OF WASTE AND THE REDUCED MOBI LI TY OF CONTAM NANTS BOTH FROM THE SO L AND GRCUND WATER
W LL PROVI DE A PERVMANENT SCLUTI ON TO THE MAXI MUM EXTENT PGCSSI BLE.

ALTHOUGH OTHER ALTERNATI VES WOULD PROVI DE A PROTECTI VE REMEDY BY REDUCI NG MOBI LI TY OF CONTAM NANTS, NO OTHER
REMEDY WAS AS COST- EFFECTI VE | N PROVI DI NG PERVANENCE THROUGH REDUCTION I N TOXI G TY AND VOLUME CF
CONTAM NANTS.



PREFERENCE FCR TREATMENT AS PRI NCI PAL ELEMENT

AS DESCRI BE ABOVE, THE SELECTED REMEDY | NCLUDES EXTENSI VE TREATMENT CF BOTH SO L AND GROUND WATER TO REDUCE
THE TOXICI TY, MOBILITY AND VOLUVE OF CONTAM NANTS AT THE SI TE. THE REMEDY | NCLUDES THE USE OF THERVAL
EXTRACTI ON FCR ORGANI C CONTAM NANTS AND CEMENT- BASED STABI LI ZATI ON FCR | NORGANI C CONTAM NANTS I N THE | NACTI VE
SITE SO L. CHLORI NATED ORGANI C CONTAM NANTS (TCE AND 1,1, 1-TCA) WLL BE REMOVED AND CONTAI NED FROM THE

CHEM CAL STORACGE TANK AREA USI NG IN-SITU SO L VAPOR EXTRACTI ON.  THE GROUND WATER W LL BE TREATED FCOR VCCS,
SEM VOLATI LES AND | NCRGANI C CONTAM NANTS W TH A SPECI ALI ZED PROCESS USI NG WV PHOTCOLYSI S AND OXI DATI ON TO
TREAT NDVA.

THE REMEDY THAT SATI SFI ES THE PREFERENCE FOR TREATMENT AS A PRI NCI PLE ELEMENT BY REQUI RI NG THE TREATMENT CF
EACH CONTAM NANT TO THE M NI MUM EXTENT PRACTI CABLE.

CONCLUSI ON
THE SELECTED REMEDY W LL MEET THE STATUTCRY REQUI REMENTS AS SPECI FI ED I N SECTI ON 121 OF CERCLA BY SATI SFYI NG

THE THRESHOLD AND BALANCI NG CRI TERI A FOR REMEDY SELECTI ON AS REQUI RED BY SECTI ON 300. 430(E) OF THE NCP. THE
STATE OF COLORADO HAS ALSO ACCEPTED THI S REMEDY AND HAS PARTI Cl PATED I N I TS SELECTI O\



#RS
RESPONSI VENESS SUMVARY

THE COMMUNI TY RELATI ONS RESPONSI VENESS SUMVARY FOR THE SITE IS DI VIDED | NTO TWD SECTIONS; 1. A BRI EF
DESCRI PTION CF THE SI TE AND THE SELECTED REMEDY, AND 2. A SUMVARY OF THE ORAL AND WRI TTEN COMMENTS RECE!l VED
DURI NG THE PUBLI C COMVENT PERI OD CONCERNI NG THE PROPOCSED PLAN PREPARED BY EPA

OVERVI EW

THE MARTI N MARI ETTA ASTRONAUTI CS GROUP (MVAG SITE IS LOCATED | N JEFFERSON COUNTY NEAR THE MOUTH OF WATERTON
CANYON ON H GHWAY 121 APPROXI MATELY 25 M LES SQUTHWEST OF DENVER THE SI TE OCCUPI ES APPROXI MATELY 5200 ACRES
AND HAS COPERATED SI NCE THE 1950S. COPERATI ONS HAVE | NCLUDED THE MANUFACTURI NG OF ROCKETS FOR THE US Al R FORCE
AND RESEARCH AND DEVELOPMENT ASSCOCI ATED W TH AERCSPACE EQUI PMENT AND FUELS.

THE FACILITY | S REGULATED UNDER THE RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA) AS A TREATMENT, STCORAGE AND
DI SPCSAL FACI LI TY. DUR NG THE OPERATI NG PERI OD PRI CR TO RCRA, THE WASTE WHI CH CCULD NOT BE TREATED I N THE
WASTEWATER TREATMENT PLANT ON SI TE WAS DI SPOSED OF I N FI VE PONDS LOCATED ON SITE. THE AREA | S NOW CALLED THE
I NACTI VE SI TE PONDS AND | S A MAJOR SOURCE OF GROUND WATER AND SO L CONTAM NATI ON.  THERE ARE SEVERAL OTHER
SOURCES COF CONTAM NATI ON ON SI TE WHI CH WERE | NVESTI GATED DURI NG THE REMEDI AL | NVESTI GATI ON OR AREA BEI NG

I NVESTI GATED UNDER CLOSURE REQUI REMENTS CF THE RCRA PROGRAM

THE PRI MARY CONTAM NANTS FOUND AT THE SI TE ARE VOLATI LE ORGANI C COMPOUNDS (VOCS) | NCLUDI NG TRI CHLOROETHENE
(TCE), 1,1, 1- TRI CHLOROTHANE (TCA) AND THE DEGRADATI ON COMPOUNDS FROM THESE CHEM CALS; SEM - VOLATI LE CHEM CALS
| NCLUDI NG N- NI TROSCDI METHYLAM NE (NDMR) WH CH |'S A CHEM CAL ASSOCI ATED W TH HYDRAZI NE FUELS, AND | NORGANI C
CHEM CALS SUCH AS HEXAVALENT CHROM UM  THE CONTAM NATI ON |'S H GHLY CONCENTRATED | N THE | NACTI VE SI TE AREA
SO L AND GROUND WATER  ANOTHER AREA W TH H GH LEVELS OF CONTAM NATI ON | N THE GROUND WATER | S THE

MANUFACTURI NG (MB) AREA. THERE ARE LOW LEVELS OF CONTAM NATI ON FOUND OFF SI TE | N THE DENVER WATER DEPARTMVENT
(DWD) KASSLER PROPERTY.

THERE | S A SEPARATE SI TE LOCATED W THI N THE MVAG PRCPERTY WH CH | S FEDERAL FACILITY AND | S ON THE NATI ONAL
PRICRITIES LIST. THE SITE IS APPROXI MATELY 464 ACRES AND IS OMED BY THE US AIR FORCE. A SEPARATE PROGRAM
I'S I N PLACE TO REQUI RE THE | NVESTI GATI ON OF THE SI TE AND SELECT A REMEDY FOR THE REMEDI ATI ON OF THE SI TE.

ON JUNE 28, 1990 EPA PROPCSED THE PREFERRED ALTERNATI VE FOR REMEDI ATING THE SITE. THE PROPCSED REMEDY
I NCLUDED ALTERNATI VE S-5 FOR THE | NACTI VE SI TE AND CHEM CAL STCRAGE TANK AREAS AND ALTERNATI VE GM4 TO
ADDRESS GROUND WATER.  BOTH ALTERNATI VES | NCLUDE EXTENSI VE TREATMENT OF CONTAM NATED MEDI A.

ALTERNATI VE S-5 REQUI RES THAT CONTAM NATED SO LS I N THE | NACTI VE SI TE AREA BE EXCAVATED AND THAT WASTE BE
SEPARATED FCR TREATMENT AND DI SPOSAL OFF SITE. THE CONTAM NATED SO L THAT REMAINS ON SI TE WLL BE TREATED BY
THERVAL EXTRACTI ON TO REMOVE CRGANI C CHEM CALS AND SCLI DI FI ED TO | MMOBI LE | NORGANI C CONTAM NANTS. THE
TREATED SO L WLL BE RETURNED TO THE AREA OF CONTAM NATI ON AND CAPPED WTH A MULTI - LAYERED CAP. RESI DUES
FROM THE TREATMENT PROCESS W LL BE TRANSPORTED OFF SI TE FOR TREATMENT AND DI SPOSAL.

ALTERNATI VE G4 FOR THE GROUND WATER | S A S| TE- W DE REMEDY ADDRESSI NG CONTAM NATI ON WH CH ORI G NATES FROM
SOURCES | NVESTI GATED DURI NG THE REMEDI AL | NVESTI GATI ON AND HAZARDOUS WASTE MANAGEMENT UNI TS SUBJECT TO RCRA
REGULATI ONS.

EPA SCLI CI TED WRI TTEN AND ORAL COMMENT FROM THE PUBLI C DURI NG THE COMMVENT PERI OD WHI CH BEGAN ON JUNE 28, 1990
AND CLCSED AUGUST 27, 1990. COMMVENTS WERE RECEI VED DURI NG THE PUBLI C MEETI NG HELD JULY 26, 1990, FROM THE
NATI ONAL TOXI CS CAMPAI GN (NTC) REPRESENTATIVE. WR TTEN COMMENTS WERE SUBM TTED BY MVAG

PUBLI C COMVENTS AND RESPONSE

COWMENT: FIRST OF ALL, WE FEEL THAT IT IS | MPORTANT THAT NO ADDI TI ONAL Al R EM SSI ONS BE FACTORED | NTO A
CLEAN-UP SITE, THAT WE WOULD BE WORKI NG AS DI LI GENTLY AS PCSSI BLE TO REDUCE AIR EM SSI ONS | N THE DENVER
METROPCLI TAN AREA. SO THAT 1S SOMVETHI NG THAT | S EXTREMELY | MPORTANT AND NEEDS TO BE ADDRESSED.

EPA RESPONSE: EPA AGREES W TH THE CONCERN OVER | NTRODUCI NG ADDI TI ONAL SOQURCES OF AIR EM SSI ONS AS PART OF THE
REMEDY. AFTER FURTHER CONSI DERATI ON OF THE PROPCSED ALTERNATI VE FOR GROUND WATER | NVOLVI NG Al R STRI PPI NG,
EPA HAS DECI DED TO | NCLUDE EM SSI ON CONTROLS AS PART OF THE FI NAL REMEDY FOR TH S PROCESS. THI S DECISION | S
BASED UPON SEVERAL FACTORS | NCLUDI NG THE EPA PQLI CY (OSWER DI R 9355. 0-28) APPLI CABLE TO AREAS CF

NON- ATTAI NVENT FOR AMBI ENT Al R QUALI TY AND THE FACT THAT MVAG IS WTH N AN AREA OF NON- ATTAI NMVENT, AND THE
REQUI REMENT | N THE NCP TO REDUCE THE TOXICI TY, MOBILITY OR VOLUME OF CONTAM NANTS THROUGH TREATMENT. DURI NG
THE DESI GN PHASE, THE SPECI FI C TYPE OF CONTROL W LL BE DETERM NED.



COWMENT: WE ALSO CALL FOR | NDEPENDENT MONI TORING  WE FEEL THAT THIS |'S EXTREMELY | MPORTANT AS WELL, G VEN
THE H STORY OF MONI TORI NG OF DI FFERENT TOXI C CONTAM NATI ON ON SI TES | N COLORADO.

EPA RESPONSE: AS PART OF THE REGULATCRY RESPONSI BI LI TIES OF EPA AND THE COLORADO DEPARTMENT OF HEALTH ( CDH)
THE AUTHORI TY TO ENTER FAC LI TIES AND COLLECT SAMPLES AND CONDUCT | NSPECTI ONS | S PROVI DED BY LAW HOAEVER,
NEI THER EPA OR CDH HAVE THE AUTHORI TY TO REQUI RE MVAG OR ANY FACILITY TO ALLONV A TH RD PARTY WH CH DCES NOT
REPRESENT THE AGENCI ES TO ENTER A FACILITY TO COLLECT SAMPLES.

SPECI FI CALLY, PURSU T TO THE HAZARDOUS AND SCLI D WASTE AMENDMENTS (HSWA) SECTI ON 3007 AND CERCLA SECTI ON
104(E), EPA IS PROVI DED THE AUTHORI TY TO ENTER, | NSPECT AND COLLECT SAMPLES FROM FACI LI TI ES TREATI NG, STORI NG
OR DI SPCSI NG OF HAZARDOUS WASTE OR FACI LI TY, VESSEL, LOCATI ON W TH HAZARDOUS SUBSTANCES. PART 3 OF THE
COLCRADO HAZARDQUS WASTE ACT ( SECTI ON 25-15-301(3)) AUTHORI ZES CDH TO ENTER AND | NSPECT HAZARDOUS WASTE

FAC LI TI ES.

I F ANY PARTY DESI RES SAMPLES FROM FACI LI TY, THEN THAT PARTY NMAY CONTACT THE OANER/ OPERATCR CF THAT FACI LI TY
AND REQUEST PERM SSI ON TO OBTAI N SAMPLES DI RECTLY FROM THAT FACI LI TY.

COWMMENT: MVAG BELI EVES THAT FLEXI BI LI TY MJST BE MAI NTAI NED THROUGHOUT THI S CLEANUP PROCESS TO ALLOW THE WORK
TO PROCEED | N AN EFFECTI VE AND ECONOM CAL MANNER.  THI S WLL ALLOW THE PROCEDURE TO BE UPDATED AS THE
KNOALEDCGE OF THE SI TE | NCREASES THROUGH TIME. A RECORD OF DECI SION (ROD) THAT ALLOAS FOR THI' S KIND OF

CONTI NUAL FEEDBACK W LL RESULT | N AN ACCELERATED ACHI EVEMENT COF OUR GOALS W TH | MPROVED RESULTS.

EPA RESPONSE: EPA AGREES THAT FLEXI BILITY MJUST BE BU LT I NTO THE ROD TO ALLOW FOR THE DEVELCPMENT OF THE MOST
COST- EFFECTI VE DESI GN OF THE REMEDY SPECI FIED IN THE ROD. HOWEVER, THE RCD MUST SPECI FY THE PROCESSES
SELECTED TO REMEDI ATE THE CONTAM NANT CONDI TI ONS AT THE SI TE. THE ROD WLL RETAIN FLEXI Bl LI TY ACCOUNTI NG FCR
THE RESULTS OF TREATABILITY STUDIES WH CH WLL BE CONDUCTED DURI NG THE DESI GN PHASE. SO L TREATMENT STANDARDS
ARE SPECI FI ED WTH PROVI SIONS FOR A VARI ANCE. | N ADDI TI ON, THE RCD ACKNOALEDGES THE POTENTI AL DI FFI CULTI ES

W TH ACH EVI NG THE CLEANUP GOALS FOR GROUND WATER AS SPECI FI ED IN THE RCD AND | NCLUDES PROVI SI ONS TO EVALUATE
THE RESPONSE ACTI ON AND TREATMENT STANDARDS AFTER A PERI CD OF OPERATI ON.

COWMMENT: THE ENDANGERVENT ASSESSMVENT (EA) THAT EVALUATES THE RI SK TO HUVAN HEALTH AND THE ENVI RONMENT HAS
USED RESI DENTI AL USE SCENARI O FOR THE BASI S OF EVALUATI ON.  THESE REQUI REMENTS SHOULD BE RECONSI DERED | N

LI GHT OF JEFFERSON COUNTY' S RECENT REQUEST TO FURTHER REVI EW RUNNI NG AT THE MVAG AND THE COUNTY DESI RES THAT
"VI SUALLY SENSI TI VE AREAS ( HOGBACK, MOUNTAI N FRONT) BE PROTECTED AS ZONED OPEN SPACE." THESE CHANGES WOULD
REDUCE THE HEALTH R SK CONCERNS, DRI NKI NG WATER AND SHOWERI NG W TH WATER FROM GROUND WATER SOURCE, AND
THEREFORE AFFECT THE FI NAL CLEANUP REQUI REMENTS AS SPECI FI ED | N THE RECORD COF DECI SI ON

EPA RESPONSE: THE USE OF THE RESI DENTI AL SCENARI O I N THE EA WAS DONE TO EVALUATE THE REASONABLE NMAXI MUM
EXPOSURE SCENARI O FOR THE SI TE AS REQUI RED BY EPA PCLI CY FOR CONDUCTI NG RI SK ASSESSMENTS. I N DA NG SO THE
EPA HAS A BETTER UNDERSTANDI NG OF THE RI SK THAT NMAY BE PCSED TO HUVAN HEALTH UNDER CONDI TI ONS OF MAXI MUM
EXPOSURE AND BE ABLE TO COVMUNI CATE THAT | NFORVMATI ON TO THE PUBLIC. THE FACT THAT THE ZONI NG CHANGES ARE
BEI NG CONSI DERED FOR THE AREA DCES NOT CHANGE NEED TO ASSESS WHAT EPA CONSI DERS TO BE A POTENTI AL REASONABLE
MAXI MUM EXPCSURE SCENARI O,

THE FI NAL CLEANUP REQUI REMENTS SPECI FI ED | N THE ROD ARE BASED UPON SEVERAL REQUI REMENTS | N THE NCP AND
CERCLA. SPECI FI CALLY, W TH RESPECT TO GROUND WATER REMEDI ATI ON, EPA | S TO CONSI DER RESTCRI NG GROUND WATER TO
I TS BENEFI G AL USE BASED UPON PREVI QUS USES AND POTENTI AL USES. THE GRCUND WATER FROM THE SI TE WAS USED AS A
DRI NKI NG WATER SUPPLY AND THE POTENTI AL FOR THAT DEMAND I N THE FUTURE EXI STS. FURTHERMORE, THE EPA IS TO
SELECT REMEDI ES THAT ATTAI N PERVANENT SCLUTI ONS THROUGH USE OF TREATMENT WHENEVER PRACTI CABLE AND REMEDI ES
MJUST ATTAI N APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS (ARARS) OR ATTAIN A WAI VER  BASED UPON THESE
SI TE CONDI TI ONS AND REQUI REMENTS, THE REMEDY SELECTED | S THE MOST APPRCPRI ATE FOR THE SI TE AND

RECONSI DERATI ON OF THE STANDARDS SET FORTH I N THE ROD BASED UPON ZONI NG WH CH | S SUBJECT TO CHANGE WOULD BE

| NAPPRCPRI ATE.

COMMENT: THE SO LS ALTERNATI VES EVALUATED I N THE PRESENTATI ON OF THE PROPCSED PLAN DI D NOT' CONSI DER TWD OF
THE ALTERNATI VES SET FORTH I N THE FEASI Bl LI TY STUDY (FS), LIM TED ACTION AND I N SI TU STABI LI ZATION. THE

LI M TED ACTI ON ALTERNATI VE RELI ES ON | SOLATI NG THE PRCPERTY TO PREVENT EXPOSURE WH LE THE I N SI TU

STABI LI ZATI ON DEPENDS ON ADDI NG MATERI ALS TO THE SO L THAT DECREASES THE TRANSPCORT RATE OF CONTAM NANTS WHI LE
THEY DECOVPCSE NATURALLY. THESE ALTERNATI VES DO NOT APPEAR TO COVPLETELY MEET THE REQUI REMENTS FOR THI S
CLEANUP BUT COULD COWPLI MENT THE OTHER TECHNOLOG ES.  AGAI N, THEY ADD TO THE FLEXI BI LI TY THAT WE BELIEVE IS
NEEDED IN TH' S RCD.

EPA RESPONSE: THE LI M TED ACTI ON ALTERNATI VE AND THE | N-SI TU STABI LI ZATI ON ALTERNATI VE ARE NOT SUPPCRTED | N
THE FS AS BENEFI G AL OVER THE COVPARABLE ALTERNATI VES, NO ACTI ON AND EX- SI TU STABI LI ZATI ON, RESPECTI VELY.

THE LI M TED ACTI ON ALTERNATI VE DCES DOTI' PROVI DE ANY SI GNI FI CANT | NCREASE | N PROTECTI ON TO HUMAN HEALTH OR THE
ENVI RONVENT WHEN COMPARED TO THE NO ACTI ON ALTERNATI VE. MOST OF THE COMPONENTS (E. G, RESTRI CTI ONS)

ASSOCI ATED W TH THE LI M TED ACTI ON ARE | NHERENT WTH (OR WLL BE | NCORPCRATED | NTO THE SELECTED ALTERNATI VE



DURI NG THE DESI GN PHASE, THUS ADDRESSI NG THE MARTI N MARI ETTA COMMENT THAT LI M TED ACTI ON COULD COWPLI MENT THE
OTHER TECHNOLOG ES. THE FS DEMONSTRATED THAT THE I N SI TU STABI LI ZATI ON PROCESS |'S | NFERIOR TO THE EX-SI TU
STABI LI ZATI ON PROCESS W TH RESPECT TO EFFECTI VENESS AND | MPLEMENTABI LI TY. THE COSTS WERE NEAR EQUI VALENT.

AS SUCH, THE EPA DCES NOT BELI EVE THAT | N-SI TU STABI LI ZATI ON WARRANTS ANY FURTHER CONSI DERATICN. | T SHOULD
BE NOTED THAT THE FS | S THE MECHANI SM USED TO REDUCE THE RANGE CF ALTERNATI VES TO A MANAGEABLE NUMBER COF THE
MOST FEASI BLE ALTERNATI VES.

COWMENT: THE REQUEST THAT THE ROD REVAI N FLEXI BLE SHOULD BE ESPECI ALLY EXERCI SED I N THE SO L VAPCR EXTRACTI ON
TECHNOLOGY, SUGGESTED I N ALL ALTERNATI VES, FOR CLEANUP OF SO L CONTAM NATI ON AT THE CHEM CAL STORAGE TANKS.
THE SI TE COVPATIBILITY FOR TH S REMOVAL METHOD MUST BE- EVALUATED BEFORE SPECI FYI NG THE TECHNI QUE. WE SUGCEST
THAT A PILOT TEST OF THE TECHNCLOGY BE | NCORPORATED.

EPA RESPONSE: EPA AGREES THAT A PI LOT STUDY SHOULD BE CONDUCTED DURI NG THE DESI GN PHASE TO DETERM NE THE
FEASIBILITY OF IN-SITU SO L VAPOR EXTRACTI ON. EPA, HOANEVER, BELIEVES THAT IN-SI TU SO L VAPCR EXTRACTI ON W LL
WORK | N TH' S PARTI CULAR APPLI CATION AND WLL SPECIFY I N-SITU SO L VAPOR EXTRACTION I N THE RCD. SHOULD THE
PROCESS FAI L DURI NG THE DESI GN PHASE, ANOTHER PROCESS WOULD BE | DENTI FI ED.

COWMENT: THE ON- SI TE TREATMENT AND EXCAVATI ON CALLED FOR | N ALTERNATI VES S-3 THROUGH S-5 | N THE PROPOCSED PLAN
ARE BASED ON HANDLI NG THE COVER NATERI AL, WASTE SLUDGE, CONTAM NATED ALLUVI UM AND CONTAM NATED BACKFI LL. THE

CONTAM NATED BACKFI LL, WH CH WAS NOT | NCLUDED IN THE PROPGCSED PLAN, SHOULD BE COMBI NED W TH THE CONTAM NATED

ALLUVI UM AND TERVED CONTAM NATED SO L TO BE COWPATI BLE W TH THE FS REPORT.

EPA RESPONSE: WHI LE I T MAY NOT HAVE BEEN CLEARLY STATED I N THE PROPCSED PLAN, REFERENCES MADE TO CONTAM NATED
BACKFI LL ANDY OR CONTAM NATED SO L VERE | NTENDED TO REFER TO BOTH CONTAM NATED BACKFI LL AND ALLUVI UM THAT
CORRESPONDS TO A VOLUME OF 24,400 CUBIC YARDS. TH S WLL BE CLEARLY STATED IN THE ROD AND THE TERM

" CONTAM NATED SO L" WLL BE USED WHEN REFERRI NG TO CONTAM NATED BACKFI LL AND ALLUVI UM

COVMENT: BASED ON THE CURRENT | NFORVATI ON AVAI LABLE, THE REG ON WHERE POND #2 WAS LOCATED APPEARS TO BE
UNCONTAM NATED. | F ADDI TI ONAL DATA GATHERED DURI NG THE DESI GN PHASE VERI FI ES TH S FACT, | T SEEMS UNNECESSARY
TO REMEDI ATE THAT AREA. TH' S ALSO SEEMS LI KE A REASON TO NAI NTAIN FLEXIBILITY IN THE DI SCUSSI ON ON THE AREA
THAT NEEDS TO BE COVERED BY THE CAP. THE EXTENT AND NATURE OF THE CAP SHOULD BE CALLED QUT I N THE DESI GN
REPORT WH CH WLL REFLECT THE RESULTS OF THE ADDI TI ONAL STUDY NEEDED.

EPA RESPONSE: DURI NG THE DESI GN PHASE, ADDI TI ONAL FI ELD SAMPLI NG W LL BE REQU RED TO MORE ACCURATELY
DETERM NE THE EXTENT OF CONTAM NATION. FROM TH' S | NFORVATI ON, THE CAP WLL BE DESI GNED TO COVER THE
CONTAM NATED AREA. A RCRA CAP, HONEVER, WLL BE SPECI FIED I N THE ROD TO THE EXTENT SHOMN I N THE FS WH CH
COVERS ALL FIVE PONDS. THE EXTENT OF THE CAP MAY | NCREASE, DECREASE, OR REVAIN THE SAME DEPENDI NG ON THE
RESULTS OF THE FI ELD SAMPLI NG PROGRAM CONDUCTED DURI NG THE DESI GN PHASE.

COMMENT: ALTERNATIVE S-5 SHOULD STATE CLEARLY THAT THE COLLECTED VOLATI LE RESI DUE FROM THE THERVAL EXTRACTI ON
PROCESS AND THE EXCAVATED WASTE MUST BE TREATED AND DI SPCSED OF OFF- SI TE WH LE THE REMAI NDER OF THE MATERI AL
CAN BE HANDLED ON-SITE.  THE ROD SHOULD CLARI FY THE TARGET REMEDI AL ACTI ON LEVEL AND TARGET TREATMENT LEVEL
W TH THE FLEXI Bl LI TY TO ACCOWCDATE THE RESULTS OF THE DESI GN AND PI LOT RESULTS.

EPA RESPONSE: THE ROD WLL BE WRI TTEN TO CLEARLY STATE THAT THE WASTE AND THERVAL EXTRACTI ON RESI DUES WLL BE
TREATED AND DI SPCSED OF OFFSI TE AND THE REMAI NDER OF THE MATERI AL CAN BE TREATED AND DI SPOSED OF ON-SI TE
TARGET REMEDI AL ACTI ON LEVELS AND TREATMENT LEVELS WLL BE PRESENTED IN THE ROD AND CLARI FI ED AS NECESSARY TO
ACCOUNT FOR THE ANALYTI CAL METHOD DON LIM TS AND ATTAI NABLE TREATMENT TECHNCOLOGY LEVELS.

COWMENT: THE GROUND WATER TREATMENT SYSTEM DESCRI BED | N ALTERNATI VE GV 4 SHOULD LEAVE THE NATURE AND CRDER OF
THE PROCESS STEP OPEN SO AN ECONOM CAL DESI GN CAN BE DEVELCPED TO BEST PROTECT THE ENVI RONMENT. TH' S MAY
LEAVE THE CPERATI ONS | N THE CURRENT MVAG WASTEWATER TREATMENT PLANT AVAI LABLE FOR FI NAL PCLI SH NG

EPA RESPONSE: EPA AGREES WTH TH S COMMENT, HOWNEVER, THE PROCESS ORDER PRESENTED | N THE PROPOSED PLAN WAS
TAKEN FROM THE FS AND WLL BE USED I N THE ROD FCR THE PURPOSE OF PRESENTI NG THE SELECTED REMEDY. THE DESI GN
WLL DI CTATE THE ORDER OF THE UNI T PROCESSES.
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TABLE 4-1

CONCENTRATI ON RANGE FOR CHEM CALS OF CONCERN
I NACTI VE SI TE POND AREA

CHEM CALS OF CONCERN

VOLATI LE ORGANI C COVPOUNDS, UJ KG

SEM - VOLATI LE ORGANI C COVPOUNDS, UJ KG

ACETONE

2- BUTANONE

1, 1- DI CHLORCETHANE

C S 1, 2- DI CHLORCETHYLENE
TRANS- 1, 2- DI CHLORCETHYLENE
ETHYLBENZENE

METHYLENE CHLCRI DE

4- METHYL- 2- PENTANONE
TETRACHLCORCETHYLENE
TOLUENE

1,1, 1- TRI CHLORCETHANE
TRl CHLORCETHENE

M XYLENES

O+P- XYLENES

ANTHRACENE

BENZO( A) ANTHRACENE
BENZO( A) PYRENE

BENZQ( GH ) PERYLENE
BENZQ( B+K) FLUORANTHENES
Bl S( 2- ETHYLHEXYLE) PHTHALATE
CHRYSENE 2, 160

Dl - N BUTYLPHTHALATE
FLUORANTHENE

| NDENQ( 1, 2, 3- CD) PYRENE
PHENANTHRENE

PYRENE

1, 1, 4- TR CHLOROBENZENE
PHENCL

PCB- 1242

PCB - 1248
PCB - 1254
PCB - 1260

I NORGANI C COVPQUNDS

ALUM NUM MF KG

ANTI MONY, MF KG

BAR UM M3 KG

BERYLLI UM M KG

CADM UM UG KG

CHROM UM M3 KG

CHROM UM ( HEXAVALENT), M3 KG
COPPER, MF KG

LEAD, MF KG

MERCURY, UG KG

NI CKEL, M3 KG

SILVER, UG KG

FLUOR DE, MF KG

NI TRATE + NI TR TE, M¥ KG
CYANI DE (TOTAL), M3 KG

TOTAL CONCENTRATI ON

RANGE
LOW

113
374
57
51
63
35
260
244
41
86
41
43
68
108

2,740
2,090
3,120
3, 500
3,180
2,060
2,160
1,710
1, 880
1,740
2,000
1,770
2,480

371
1, 310
177
1, 060

PoONROWRON PR
o
\‘

H GH

8, 480
23,500

2, 860
126, 000
63

105, 000
179, 000
4,750

1, 100, 000
607, 000
163, 000
7, 100, 000
232,000
238, 000

2,740
4, 300
3, 600
3, 500
6, 860
9, 820

2,980
14, 700
1, 890
14, 100
8, 760
4,930
ND

79, 800
12, 800

5, 600
14, 400

158, 000
461

1, 820
5.5

159, 000
42,500
9.3

28, 600
858
2,400
179

28, 100
253

71

34



TABLE 5-2

SLOPE FACTORS(A) USED I N THE BASELI NE Rl SK ASSESSMENT
FOR MVAG SI TE

V\EI GHT- OF- EVI DENCE

CHEM CAL SLOPE FACTCR (MF KG DAY) (- 1) CLASSI FI CATI O\( B)
CRAL | NHALATI ON

BENZENE 0. 029 0. 029 A
1, 1- DI CHLORCETHANE 0. 091 B2
1, 1- DI CHLORCETHYLENE 0.6 1.2 C
MYTHYLENE CHLORI DE 0.0075  0.014 B2
N- NI TROSODI METHYLAM NE 51 51 B2
POLYCHLORI NATED Bl PHEYLS 7.7 7.7 B2
POLYCYCLI C AROVATI C

HYDROCARBONS 11.5 6.1 B2
TETRACH_ORCETHYLENE 0. 051 0. 0033 B2
TRI CHLORCETHYLENE 0.011 0. 0046 B2
UNSYMVETRI CAL

DI METHYLHYDRAZI NE 1.88 - B2
VINYL CHLORI DE 2.3 0. 295 A
CADM UM - 6.1 B1
CHROM UM HEXAVALENT .- 41 A
LEAD .- .- B2

(A) SLOPE FACTORS ARE ONLY PRESENTED FOR CONTAM NANTS CLASSI FI ED AS TO
CARCI NOGENI CI TY, AND THAT CONTRI BUTED SI GNI FI CANTLY TO MVAG SI TE

CONTAM NATI ON AS DETERM NED BY THE FOLLOW NG CRI TERI A: CONCENTRATI ON
EXCEEDED A FEDERAL STANDARD ANDY OR THE CONTAM NANT CONTRI BUTED TO A
CANCER RI SK OF GREATER THAN 1 X (10-6) OR HAZARD | NDEX GREATER THAN 1 I N
THE MMAG BASELI NE RI SK ASSESSMENT. THE COWMPLETE LI ST OF SLOPE FACTCRS
FOR CHEM CALS OF POTENTI AL CONCERN CAN BE FOUND IN TABLES 3-1 AND 3-2
IN THE PHE (CAl, 1990).

(B) I GHT- OF- EVI DENCE CLASSES ARE AS FOLLOWS:

A = HUMAN CARCI NOGEN, SUFFI CI ENT EVI DENCE FROM HUVAN EPI DEM OLOGE C STUDI ES

Bl = PROBABLE HUVAN CARCI NOGEN, LI M TED HUMAN EVI DENCE AND ADEQUATE ANI MAL EVI DENCE

B2 = PROBABLE HUVAN CARCI NOGEN, | NADEQUATE HUVAN EVI DENCE AND ADEQUATE ANI VAL EVI DENCE
C = PCSSI BLE HUVAN CARCI NOGEN, LI M TED ANI MAL EVI DENCE I N THE ABSENCE OF HUVAN EVI DENCE

D = NOT CLASSI FI ED AS TO HUVAN CARCI NOGENI G TY
EVI DENCE OF NONCARCI NOGENICI TY

m
1



TABLE 5-3

REFERENCE DOSES(A) USED I N THE BASELI NE R SK ASSESSMENT
FOR MVAG SI TE

CHEM CAL REFERENCE DOSE ( MT KG DAY)
ORAL | NHALATI ON

1, 1- DI CHLORCETHANE 0.1 0.1

1, 1- DI CHLORCETHYLENE 0. 009 .-

METHYLENE CHLORI DE 0. 06 .-

POLYCYCLI C AROVATI C HYDROCARBONS 0.4

TETRACHLORCETHYLENE 0.01 .-

1, 2, 4- TRl CHLOROBENZENE 0. 02 0.003

1, 1, 1- TRl CHLOROBENZENE 0. 09 0.3

TR CHLORCETHYLENE 0. 00735 .-

AVMMON A 0. 97 0. 36

CADM UM 0. 001 -

CHROM UM HEXAVALENT 0. 005 .-

CHROM UM TRI VALENT 1 .-

COPPER 0. 037 0.01

LEAD 0. 0006 .-

(A) ONLY CHEM CALS W TH ESTABLI SHED REFERENCE DOSES AND WHI CH MEET THE
FOLLON NG CRI TERI A ARE PRESENTED: CONCENTRATI ON ON MVAG SI TE EXCEEDED A
FEDERAL STANDARD OR THE CONTAM NANT CONTRI BUTED TO A CANCER RI SK CF
GREATER THAN 1 X (10-6) OR A HAZARD | NDEX GREATER THAN 1 I N THE MVAG
BASELI NE RI SK ASSESSMENT.



TABLE 8-1

MARTI N MARI ETTA ASTRONAUTI CS GROUP SI TE
SO L ACTI ON LEVELS AND TREATMENT STANDARDS

ORGANI C
CONTAM NANTS TREATMENT
CONCERN ACTI ON LEVELS STANDARDS

VOLATI LE ORGANI C COVPOUNDS

TCLP, M3 L(1) TOLP, MF L(2)

ACETONE 0.59 160
1, 1- DI CHLORCETHENE 7.2
TRANS 1, 2- DI CHLORCETHENE 33
TETRACHLORCETHYLENE 0.7 0.05
TOLUENE 0.33
1, 1, 1- TRl CHLORCETHANE 0.41
TR CHLORCETHENE 0.5 0. 091
XYLENES ( TOTAL) 28
SEM - VOLATI LE ORGANI C COMPOUNDS TOTAL CONC,
MF K& 3)
ANTHRACENE 4.0
BENZO( A) ANTHRACENE 8.2
BENZO( A) PYRENE 8.2
BENZO( GH ) PERYLENE 1.5
BENZQ( B+K) FLUCRANTHENES 3.4
Bl S( 2- ETHYLHEXYL) 28
CHRYSENE 8.2
Dl - N- BUTYLPHTHALATE 28
FLUCRANTHENE 3.1
| NDENO( 1, 2, 3- CD) PYRENE 8.2
PHENANTHRENE 3.1
PYRENE 8.2
1, 2, 4- TRl CHLOROBENZENE
PHENCL
PCB - 1242 25.0 1.0
PCB - 1248 25.0 1.0
PCB - 1254 25.0 1.0
PCB - 1260 25.0 1.0
| NORGANI C COVPOUNDS TOTAL CONC, TCLP,
ME K 4) MF L(2)
ACETONE 0.59
ALUM NUM 116000
ANTI MONY
BARI UM 100
BERYLLI UM 1.56
CADM UM 3.2 1
CHROM UM ( TOTAL) 60 5
COPPER 4343
LEAD 31 5
NVERCURY 3.7 0.2
NI CKEL
SI LVER 5 5
FLUCRI E 25
NI TRATE + NI TRATE
CYANI DE ( TOTAL) 590 MF K 5)
CYANI DE ( AVENABLE) 30 M3 K& 5)



NOTE: LDR TREATMENT STANDARDS ARE NOT ARARS FOR CONTAM NATED SO L AND
DEBRI S. HOWEVER, THE TREATMENT STANDARDS ARE BEI NG USED AS TARCET
CLEANUP LEVELS. TREATABILITY VAR ANCES FOR SO L AND DEBRI' S ARE

AVAI LABLE. 55 FEDERAL REG STER, 8760 (MARCH 8, 1990).

1.

REGULATCORY LEVELS FOR TOXI G TY CHARACTERI STI C CONSTI TUENTS AS
PUBLI SHED AT 55 FEDERAL REQ STER, (MARCH 29, 1990).

TREATMENT STANDARDS PUBLI SHED | N THE AT THE 55 FEDERAL REQ STER (JUNE 1, 1990).
TREATMENT STANDARDS PUBLI SHED AT 55 FEDERAL REAQ STER, (JUNE 1, 1990).
BACKGROUND LEVELS FROM THE REMEDI AL | NVESTI GATI ON REPORT ( GERAGHTY & M LLER, 1990A)

TREATMENT STANDARDS FOR FO019 WASTES AS PUBLI SHED, AT 55 FEDERAL REQ STER, (JUNE 1, 1990).



TABLE 8-2

GROUND WATER CLEAN- UP STANDARDS

CONTAM NANT
OF CONCERN

GROUND WATER( 1) MCLGS( 5)
CONCENTRATI ON (UG L) (UG L)

CRGANI C CHEM CALS

BENZENE 5 0
1, 2- DI CHLORCETHANE 5 0
1, 1- Dl CHLORCETHYLENE 7 7
N- NI TROSODI METHYLAM NE 0. 0007( 4) --(6)
1, 1, 1- TR CHLOROETHANE 200 200
TRl CHLOROETHYLENE 5 0
VI NYLE CHLORI DE 2 0
| NORGANI C CHEM CALS
ARSENI C 50(2) 0
BARI UM 1, 000( 1) 5000
CADM UM 5 5
CHROM UM 50(1) 100
COPPER 1, 000( 3) 1300
CYANI DE ( FREE) 200 200
FLUCRI DE 4, 000 4000
| RON 300( 3) --(6)
LEAD (ML = 5 @ SOURCE) 5 0
MANGANESE 50( 3) --(6)
MERCURY 2 2
NI TRATE 10, 000 10, 000
NI TRI TE 1, 000 1, 000
SI LVER 50(2) --(6)
ZINC 5, 000( 3) --(6)
REFERENCES:

1. STANDARDS TAKEN FROM (UNLESS OTHERW SE NOTED) SAFE DRI NKI NG WATER ACT
MAXI MUM CONTAM NANT LEVEL (MCL), DRI NKI NG WATER REGULATI ONS AND HEALTH
ADVI SORI ES, EPA OFFI CE OF DRI NKI NG WATER, WASHI NGTON, D.C., APRL 1990.

2. COLORADO HUVAN HEALTH STANDARDS FOR GROUND WATER, COLCRADO WATER
QUALITY COW SSI ON, THE BASI S STANDARDS FOR GROUND WATER, SECTION 3.11.0, JANUARY 15, 1987.

3. COLORADO SECONDARY DRI NKI NG WATER STANDARDS, COLORADO WATER QUALI TY
COW SSI ON, BASI C STANDARDS FOR GROUND WATER, SECTION 3.11.0, JANUARY 15, 1987.

4. BASED ON THE | NTEGRATED RI SK | NFORVATI ON SYSTEM (I RI'S).  (ALSO
EQU VALENT TO THE CANCER RI SK LEVEL OF 10E-6 FOR DRI NKI NG WATER) .

5. STANDARDS TAKEN FROM THE DRI NKI NG WATER ACT CONTAM NANT LEVEL GCOAL
(MCLG, DRI NKING WATER, REGULATI ONS AND HEALTH ADVI SORI ES, EPA OFFI CE COF
DRI NKI NG WATER, WASHI NGTON, D.C., APRIL 1990.

6. MCLG STANDARDS NOT SET FCR THESE CONSTI TUENTS.



